Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




600006093N 



s, 



/34. 



9, ^/f.;<pt0' 
TABLES 



IN 



ILLUSTRATION OP THE THEORY 



OP 



DEFINITE PROPORTIONALS; 



SHEWING THE 



PRIME EQUIVALENT NUMBERS 



OP THE 



ELEMENTARY SUBSTANCES, 



AND 



THE VOLUME AND WEIGHTS IN WHICH THEY COMBINE. 



COMPILED FOR THE USE OP CHEMICAL STUDENTS 
AND MANUPACTURERS. 



BY 



WILLIAM THOMAS BRANDE, F.R.S., 

PROPESSOR OP CHEMIffTRy IN THE ROYAL INSTITUTION, 
AND PROFESSOR OF CHEMISTRY AND MATERIA-MEDICA TO THE SOCIETY OF 
APOTHECARIES OF THE CITY OF LONDON, &g. . 



LONDON: 
JOHN MURRAY, ALBEMARLE-STREET. 

MDCCCXXVIII. 



v^ 



Ar: 



« « 




LONDON: 
Printsd bj WILLIAM CLOWEH, 



.i\fA 



INTRODUCTION. 



The following Tables of Prime Equivalents refer to 
hydrogen as unity y and are founded upon the assump- 
tion that the specific gravity of hydrogen is to that 
of oxygen as 1 to 16; 100 cubic inches of hydrogen 
being regarded, with Dr. Front {Annals ofBMl.y vi., 
p. 322), as weighing, at mean temperature and pres- 
sure, 2*118 grains, and 100 cubic inches of oxygen 
33*8 grains; water, therefore, composed of 2 vo- 
lumes of hydrogen, and 1 volume of oxygen, consists, 
by weight, of 1 of hydrogen and 8 of oxygen. The 
weight of 100 cubic inches of chlorine, at mean tem- 
perature and pressure, is assumed as =76 '248 grains, 
so that the specific gravity of hydrogen is to that of 
chlorine as 1 to 36 : these numbers, therefore, will 
represent the weights of the elements of muriatic 
acid gas, which consists of equal volumes of hydrogen 
and chlorine ; and, assuming water to be a compound 
of 1 prime of hydrogen and 1 of oxygen, and muria- 
tic acid, of 1 prime of hydrogen and 1 of chlorine, 
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IV INTRODUCTION. 

the prime equivalent of water will be 9, and that of 
muriatic acid 37. The specific gravity of hydrogen, 
compared with nitrogen, is as 1 to 14; — 100 cubic 
inches of nitrogen, therefore, will weigh, at mean 
temperature and pressure, 29*65 grsdns ; and its spe- 
cific gravity, compared with that of oxygen, will be 
as 14 to 16. Ammonia consists of 3 volumes of 
hydrogen and 1 of nitrogen, condensed into the spajce 
of 2 volumes; so that 100 cubical inches of ammonia 
will weigh 18 grains, and, assuming it to consist of 
1 prime of nitrogen and 3 of hydrogen, its prime 
equivalent will be = 17. 

It will be observed, from the above instances, 
that, supposing the data coirect, oxygen, chlorine, 
and nitrogen, are represented by numbers which are 

entire multiples of hydrogen; and experiment bears 
us out in assuming that all other bodies admit of 

similar numerical representation. The foUowing 

Tables exhibit a series of equivalents, each of which 

is a whole number, in reference to hydrogen as unity, 

and which, with the aid of the sliding-rule, as used 

in Dr. WoUaston's scale, will, it is hoped, be found 

of no inconsiderable use and convenience to the 

chemical student and operator. 

The first of these Tables exhibits the specific grar 

vity of the most important gases, with their equivar 

lent weights and volumes, and is intended to assist 
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the student in acquiring correct notions of the rela- 
tion between combining weights and volumes, and 
more especially to illustrate the important facts 
respecting the combinations of gaseous bodies, for 
which we are indebted to M. Gay-Lussac*, who has 
shown that they unite in very simple proportions^ and 
that the diminution of bulk which they often suffer in 
combining, is also in an equally simple ratio. 

It will be seen from this Table^ that^ assuming 
hydrogen as =1, the equivalent, or atomic weights 
as they are often called, are (with the exception of 
oxygen) represented by numbers expressing their 
respective specific gravities as compared with hy- 
drogen; and^ consequently, that their equivalent or 
combining volumes, are, with the same exception 
of oxygen, equal to that of hydrogen. Assuming 
water as a compound of one proportional or atom 
of hydrogen and one of oxygen, the equivalent 
weight of oxygen will be represented by a num- 
ber equal to half its specific gravity compared with 
hydrogen, for water consists of one volume of hydro- 
gen and half a volume of oxygen, and, conse- 
quently, the representative volume of oxygen in the 
following Table is only half that of hydrogen. In 
proceeding to the compound gases, the Table shows 
the component volumes determined as just stated, 

* Memoires d'Arcueil, t. II. 



VI INTRODUCTION. 

and the next column exhibits Ihe resulting yolumes 
of the compounds. The relation of the equivalent 
number to the specific gravity compared with hydro- 
gen^ will be sufficiently obvious from a comparison 
of the resulting volumes with that of the equivalent 
of hydrogen. Thus it appears that the specific gra- 
vity of hydrogen being =1, that of steam is =9; 
that it consists^ by weight, of 1 part of hydrogen and 
8 of oxygen, and that one volume of steam is com- 
posed of one volume of hydrogen and half a volume 
of oxygen ; and that one volume and a half of the 
component gases, are^ in the compound^ condensed 
into the space of one volume. 

Muriatic acid is shown to be a compound of one 
volume of hydrogen and one volume of chlorine^ and 
as the gases suffer no condensation by union^ they 
form two yolumes of muriatic acid^ tiie specific grar 
vity of which^ in reference to hydrogen^ is half that 
of its eqmvalent number^ or 18*5^ for it is composed 
by weight of 1 part of hydrogen and 36 of chlorine. 

Hydriodic acid is similarly constituted of equal 
volumes of hydrogen and iodine vapour ; the specific 
gravity of the former to the latter is as 1 to 125 : 
the equivalent number of the compound^ therefore^ 
is 126^ and its specific gravity compared with hydro- 
gen is 126-^2=63. 

Ammonia is composed of one volume of nitrogen 
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and three volumes of hydrogen: the specific gravity 
of nitrogen compared with that of hydrogen is as 14 
to 1. Ammonia, therefore, consists by weight of 14 
parts of nitrogen and 3 of hydrogen, and its equiva- 
lent number is 17. It will be observed that the 
four component volumes are compressed into two in 
the compound, so that the specific gravity of ammo- 
nia compared with that of hydrogen, is 17-7-2= 8*5, 
or half its equivalent number. 

Sulphuretted hydrogen may be regarded as a 
compound of one volume of hydrogen and one volume 
of the vapour of sulphur ; these two volumes are 
condensed into one, or, in other words, the original 
volume of the hydrogen is not altered by its union 
with sulphur. The combining weights are 1 of hy- 
drogen and 16 of sulphur, forming 17 of sulphuretted 
tydrogen, which is the equivalent number of that 
gas, as well as its specific gravity in reference to 
hydrogen. Hie same remarks apply to phosphu- 
retted hydrogen, and in the bihydroguret of phos- 
phorus, one volume of the vapour of phosphorus and 
two of hydrogen are condensed into one. 

In olefiant gas, the elements are 1 by weight of 
hydrogen and 6 of carbon, constituting 7 of the gas. 
One volume of hydrogen, and one of the vapour of 
carbon, are here seen condensed into half a volume 
of the compound : the original bulk, therefore, of the 

b2 
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hydrogen is reduced by one-half^ and the specifiq 
gravity of olefiant gas, compared with hydrogen, is 
consequently 7x2, or 14; which might also be with 
propriety adopted as its equivalent. In the carbu- 
retted hydrogen of coal-mines (fire-damp) one volume 
of the vapour of carbon and two of hydrogen are 
condensed into one volume; it consists of 6 parts 
by weight of carbon and 2 of hydrogen, and its 
equivalent number is 8, which also expresses its 
specific gravity in reference to hydrogen. 

The two next compounds present some peculiari- 
ties in regard to their atomic constitution, which are 
well worthy of notice. The crystallizable bicarburet 
of hydrogen, consists of 1 part by weight of hydro- 
gen and 12 of carbon, or of 1 proportional of hydro- 
gen, = 1, and 2 proportionals of carbon, 6x2=12; 
its equivalent number, therefore, will be 13, These 
proportions, by weight, may be considered as repre- 
senting two volumes of the vapour of carbon and one 
volume of hydrogen ; but the resulting volume of the 
compound is only 7 that of its components, or i of 
the volume of hydrogen which it includes : one vo-- 
lume, therefore, of the substance in vapour, contains 
6 proportionals of carbon . . 6x6=36)__ 



= 3}=' 



3 „ of hydrogen. 1x3 

the number 39, therefore, is its specific gravity, com- 
pared with hydrogen, and ought strictly to be con- 
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sidered as its prime equivalent, or the weight of its 
atom ; 13 being the weight of one-third of a volume, 
as represented in the Table, which is of course equal 
to one-third. of its atomic weight. 

Hie next compound^ called^ in the Table, ^^ Liquid 
Carburet of Hydrogen," is constituted by weight of 
1 part of hydrogen and 6 of carbon : so far, there- 
fore^ it is similar to olefiant gas ; but if we consider 
it as constituted of one volume of hydrogen and one 
volume of vapour of carbon, these elements are con- 
densed to i in the vapour of this liquid : in other 
words, 4 volumes or proportionals of hydrogen =4, 
and 4 of carbon 6 x 4=24, form one volume of the 
vapour, the specific gravity of which will, therefore, 
be 28 ; and, strictly speaking, the same number is 
its equivalent. 

In arseniuretted and telluretted hydrogen, the hy- 
drogen suffers no change of bulk by combining with 
the metals, and the compounds correspond to sul- 
phuretted hydrogen. 

The vapour of alcohol may be considered as com- 
posed of one volume of olefiant gas and one of the 
vapour of water, or 14 parts by weight of the former 
and 9 of the latter. These two volumes are con- 
densed into one of alcohoUc vapour, the specific gra- 
vity of which, in reference to hydrogen, as well as 
its equivalent number, is 23. 
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In the vapour of sulphuric ether^ as compared 
with that of alcohol^ half the water may be regarded 
as abstracted ; it will thus donsbt of one volume of 
vapour of water^ and two volumes of olefiant gas^ 
the three being condensed into one. 

Nitrous oxide is shown to consist of one volume 
of nitrogen^ and half a volume of oxygen con- 
densed into the space of one volume ; the combin- 
ing weights are 1 proportional of nitrogen = 14^ 
and 1 of oxygen = 8, and the equivalent number of 
the compound is 22^ which also expresses its specific 
gravity in reference to hydrogen as unity. 

In nitric oxide, one volume of nitrogen and one 
of oxygen form two of the gas. The respective 
weights of the elements are 14 of nitrogen^ and 16 
of oxygen ; the equivalent number of the compound 
is 30, and its specific gravity^ compared with hydro- 
gen^ is as 15 to 1. 

Nitrous acid consists of 1 proportional of nitro- 
gen = 14, and 4 of oxygen, 8x4=32, or of one 
volume of nitrogen and two volumes of oxygen. 
The degree of condensation has not been precisely 
determined, but it is probable that the three compo- 
nent volumes are condensed into one volume of the 
compound, the equivalent number of which would 
be 46. 

The composition of sulphurous acid is represented 
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by one volume of oxygen, and one of the vapour of 
sulphur : these two volumes are condensed, in the 
compound, into one ; or, in other words, the bulk of 
the oxygen is unchanged by its combination with its 
own weight of sulphur. Sulphurous acid, therefore, 
may be regarded as a compound of 1 proportional 
of sulphur = 16, and 2 of oxygen 8 x 2=16, and 
32 is its equivalent number and specific gravity in 
reference to hydrogen. 

In carbonic oxide, the volume of oxygen is 
doubled by its combination with carbon, or one vo- 
lume of the vapour of carbon by uniting with half a 
volume of oxygen, forms one volume of carbonic 
oxide ; or 6 of carbon by weight, uniting to 8 of 
oxygen, form 14 of carbonic oxide. 

In carbonic acid, the volume of the oxygen is not 
altered by combining with carbon : hence one volume 
of carbon vapour, or 6 parts by weight, combine 
with one volume of oxygen, or 16 by weight, to 
form 22 parts, or one volume of carbonic acid. 

In chloro-carbonic acid, a volume of chlorine, and 

one of carbonic oxide, form one of this acid. 

Cyanogen consists of 1 proportional of nitrogen 
and 2 of carbon; these are also the combining 
volumes : in the compound they are condensed into 
one volume. 

Hydrocyanic acid, and chlorocyanic acid* are re- 
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spectively composed of one volume of hydrogen 
and one of cyanogen^ and one volume of chlorine 
and one of cyanogen : no change of volume ensues ; 
their equivalent numbers^ therefore^ 27 and 62, are 
double their specific gravities in reference to hy- 
drogen. 

Atmospheric air consists of a mixture of half a 
volume of oxygen, and two volumes of nitrogen ; 
the respective weights of these gases are 8 and 28. 

In sulphuret of carbon, a volume of the vapour of 
carbon, and two of the vapour of sulphur are con- 
densed into one volume of the vapour of the sul- 
phuret : the combining weights are 1 proportional of 
carbon = 6, and 2 of sulphur 16 x 2=32 : these form 
38 of the sulphuret, which is its equivalent number^ 
and its specific gravity compared with hydrogen. 

In chloric oxide, one volume of chlorine and 
two of oxygen are condensed into two volumes ; its 
equivalent number is therefore 68, and its specific 
gravity in reference to hydrogen is 34. 

The last column of this table shows the results of 
Mr. Faraday's experiments upon the liquefaction of 
gases. 

The second table requires but little explanation : 
in it, the elementary substances, and their compounds, 
are arranged nearly in regular alphabetical order. 
The authorities upon which the equivalents of the 
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former are given, are with few exceptions annexed ; 
and of the latter, the components are in most cases 
similarly exhibited. Where the word '^theory'* is 
attached to the substance, in place of the name of 
the analyst, it is not always to be understood that the 
number is a mere theoretical deduction, but that 
several experiments concur in rendering its correct- 
ness more than probable ; experiments, however, are 
in some cases entirely wanting, and then the com- 
position is inferred upon analogical principles. It is 
almost superfluous to remark that the numbers at- 
tached to the elements of compounds are those of 
the proportionals in which they combine : thus 
^^ Carbonic Acid" is said to consist of 1 carbon + 2 
oxygen, or 6 + 16 ; and by reference to the elements 
carbon and oxygen, 6 will be found the equivalent of 
the former, and 8 of the latter, &c. It may, how- 
ever, here be observed, that the number of atoms 
included in the vegetable acids, are probably in 
some instances incorrect ; at least, that the atomic 
view of their constitution, as given by Berzelius and 
some other chemists, is, in many cases, merely an 
approximation to the truth. The experiments " now 
pursuing by Dr. Prout, will probably clear up many 
of the doubts and difficulties in which this subject is 
at present involved. For an historical account of 
the theory of proportionals, and for the different 
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modes of establishing its principles, and pursuing the 
investigations connected with it^ the reader is re- 
ferred to Dr. WoUaston's paper on the scale of equi<^ 
valents published in the Philosophical Transactions 
for 1814 ; and to the second section of the second 
part of Dr. Turner's Ekmtnts of Chemistry. 

The following examples of the mode of using the 
table of equivalents with the sliding rule* will serve 
to shew a few of the questions which it is calculated 
to answer, and the method of resolving them. 

I. A solution of common salt (chloride of sodium) 
has been decomposed by nitrate of silver, and has 
afforded 135 grains of chloride of silver : it is de- 
sired to know the weight of the common salt which 
existed in the above solution^ the quantity of sodium 
and of chlorine which it contains, and the quantity 
of nitrate of silver which has been decomposed in 
the production of the chloride^ as well as the quan- 
tity of nitrate of soda which has been formed, and 
the composition of these several substances. 

Bring the number 135 upon the slider opposite 
146 (the equivalent of chloride of silver) upon the 
rule ; we shall then find the number 55*5 upon the 
slider, opposite to the equivalent of chloride of so- 

* A proper sliding-role to be used with the following tables, 
is sold by Mr. Newman, mathematical instrument maker. Re- 
gent Street. 
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dium (60) upofi the rule; and moreover, we learn 
that these 55*5 of salt contain 33*3 of chlorine^ and 
22'2 of sodium^ for those numbers upon the slider 
will be respectively opposed to 36 and 24 upon the 
rule, which, as the Table shows, are the equivalents 
of chlorine and sodium. 

Opposite 86 on the rule, the equivalent of nitrate 
of soda, we find 79*5 upon the slider, which there* 
fore is the quantity of that salt formed by the decom- 
position, to produce which 159 parts of nitrate of 
silver (the number opposed to 172, its equivalent) 
must have been employed. 

By similar proceeding, we shall find that 159 of 
nitrate of silver contain 109*1 oxide of silver, and 
49*9 nitric acid, those numbers upon the slider being 
opposed to the equivalent numbers of oxide of silver 
and nitric acid upon the rule, namely, to 118 and 54. 

The above 79 '5 of nitrate of soda, by referring to 
the equivalents of nitric acid and soda, 54 antl 32, 
are seen to contain 49*9 of nitric acid, and 29*6 of 

soda, composed of 22*2 sodium, and 7*4 oxygen (the 
number 22*2 upon the slider being opposed to 24 
upon the rule, which is the equiyalent of sodium : and 
the number 14*8 being opposed to 16, which is the 
equivalent of two proportionals of oxygen : hence 
14-8-r-2=7-4). By referring to the equivalent of 
nitrogen, and to that of 5 oxygen upon the rule, 
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namely, to the numbers 14 and 40^ it will be found, 
by reference to the opposed numbers upon the slider, 
that 49*9 of nitric acid (the proportion shown above 
in the nitrates of silver and of soda) consist of 12*95 
nitrogen^ and 36*95 oxygen ; and lastly^ that these 
elements, would afford 66 '5 of liquid nitric acid, com- 
posed of 49*9 dry acid, and 16 '6 water, for the 
number 66*5 upon the slider is opposed to the equi- 
valent of liquid nitric acid, composed of one propor- 
tional of dry acid, and two of water, or 54+18=72. 

11. A manufacturer of calomel is desirous of know- 
ing what quantity of common salt, and of protosul- 
phate of mercury, should be consumed for the pro- 
duction of 100 lbs. of calomel, and what are the 
relative proportions of the other products formed. 

Place the number 100 upon the slider opposite to 
236, the equivalent of calomel upon the rule ; then 
refer to the equivalent of prolosulphate of mercury, 
which is 248, and 105 will be found opposed upon 
the slider; next refer to the equivalent of common 
salt, which is 60, and to it 25*4 is opposed upon the 
slider; so that 105 lbs. of prolosulphate of mercury, 
and 254 lbs. of salt will be required for the produc- 
tion of 100 of calomel. By referring upon the rule 
to 36 and 200, the equivalents of chlorine and of mer- 
cury, it will be found by reference to the slider that 
1526 of the former, and 84*74 of the latter are the 
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constituents of 100 calomel (protochloride of mer- 
cury). If we now refer upon the rule to the equiva- 
lent of dry sulphate of soda, 72, we shall find upon 
the slider 30' 5 opposed to it, which is the quantity of 
that salt that will be obtained as the residue of the 
operation. Now, 30*5 of sulphate of soda consist 
(as is seen by referring to the equivalents of sulphu- 
ric acid and soda^ 40 and 32) of 16 "94 acid and 
13 '56 soda: the quantity of sulphuric acid, there- 
fore, in 105 of protosulphate of mercury, is also 16 '9, 
and it is combined with 88*1 of protoxide of mer- 
cury (the number opposed upon the slider to 208, 
the equivalent of the protoxide of mercury) to con- 
stitute these 105 parts. And again, 88*1 of prot- 
oxide of mercury will be found to consist very nearly 
of 84*7 mercury and 3 "4 oxygen, as may be learned 
by referring to 200 and to 24 upon the rule : the 
latter number is the equivalent of three primes of 
oxygen, and will be found opposed to 10*2 upon the 
slider; and 10*2 -^ 3 == 3-4. 

But sulphate of soda usually occurs in commerce 
in the crystalline form, in which 1 proportional of the 
dry salt = 72, is united with 10 proportionals of 
water =90, so that the equivalent number of crystal- 
lized sulphate of soda upon the rule will be 162, 
opposed to which, upon the slider, we shall find 68*6, 
which accordingly represents the weight of crystal- 
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lized sulphate of soda, obtained by the union of 30*5 
of the dry salt with 38*1 of water^ which last number 
will be found upon the slider opposed to the number 
90 upon the rule, which represents 10 proportionals 
of water. 

If we assume that the manufacturer sets out with 
100 lbs. of protosulphate of mercury, he will find^ on 
placing 100 opposite to 248^ and referring to the 
equivalents of calomel and salt, that it will afford 
him 95 lbs. of calomel^ when mixed and sublimed 
with 24*15 of salt ; that is^ that 80*5 of mercury will 
require 14*5 of chlorine to produce 95 of calomel ; 
and that 14*5 of chlorine are combined with 9*65 of 
sodium to form 24*15 of common salt. 

If, instead of employing common salt and proto- 
sulphate of mercury in the formation of calomel^ 
corrosive sublimate and mercury be used^ the scale 
will show us that 100 parts of corrosive sublimate 
(perchloride of mercury) consist of 73*5 of mercury, 
and 26*5 chlorine, and consequently that 73*5 of 

mercury must be added to 100 of corrosive sublimate, 
to produce 173'5 of calomel, containing 147 of mer- 
cury, and 26*5 of chlorine. 

In these instances no loss is allowed for, which, 
in conducting such operations upon the large scale, is 
inevitable ; but they are not the less illustrative of the 
use of the scale to the manufacturer, as a test of the 
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perfection of his processes, which are more perfect 
in proportion as their results approach those which 
have been adduced. 

For further illustrations of the principle and uses 
of the sliding-rule of chemical equivalents, the reader 
is referred to Dr. Wollaston s paper above quoted, 
to whom we are exclusively indebted for its invention, 
as far as these extensive applications are concerned. 
It will also prove highly useful in the laboratory, in 
all cases where the solution of equations is required ; 
and it is hoped that, in the form here employed, the 
inaccuracies depending upon shrinkage of paper will 
be excluded, while the increased length of the scale, 
and greater consequent accuracy of its division, will 
contribute to the facility and convenience of the cal- 
culation. It is also presumed that, although the sub- 
stitution of numbers for names may at first prove 
inconvenient to those who have been in the habit of 
using the scale in which the latter are laid down, a 
little practice will soon lead to facility in their use ; 
and that when this is acquired, the memory will be 
greatly assisted in retaining the equivalent numbers, 
and consequently the composition and relations of 
bodies. 
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TABLE I. 



SPECIFIC GRAVITIES OP GASES AND VAPOURS, 



WITH TBEIB 



EQUIVALENT WEIGHTS AND VOLUMES. 



B 



SPECIFIC GRAVITIES OF GASES AND VAPOURS, 



GASES AND VAPOURS. 



100 Cubic In. 

weigh ftt 
60 Thenn. mnd 
30-iiiek Barom. 



Sp. Gt. 

oompftrcd 

with Air = 1. 



Hydrogen 



Oxygeh 



Chlorine 



Iodine Vapour 



Nitrogen 



Sulphur Vapour 



Phosphorus do. 



Carbon do. 



Arsenic do. 



Tellurium do. 



2118 



33-888 



76 • 250 



264-750 



29-652 



33 - 888 



25-416 



12-708 



80-486 



67-777 



0-0694 



1111 



2-500 



8-675 



0-972 



1111 



0-833 



0-416 



2 638 



2-222 



^ 



WITH THEIR EQUIVALENT WEIGHTS AND VOLUMES. 



Sp. Or. 

compared 

with 

Hydrogen'=l. 



Eqaivalent 
Number. 



Representative Volames. 



Resulting Volumes 
of Compounds. 



Pressure of 
Liquefaction. 

Atmospheres 
at 



16 



36 



125- 



14 



16 



12 



38 



32 



8 



36 



125- 



14 



16 



12 



38 



82- 



• • 


1 






• • 


8 






• • 


36 






• • 


125 






• • 


14 






• • 


16 






• • 


12 






• • 


6 






• • 


38 






• • 


32 



4 at 60° 



B 2 



SPECIFIC GRAVITIES OF GASES AND VAPOURS,! 



OASES AND VAPOURS. 



100 Cubic In. 

weigh at 
60 Thenn. and 
8(V-inch Barom. 



Sp. Or. 

compared with 

Air = 1. 



Steam 



Muriatic Acid 



Hydriodic do. 



Ammonia 



Sulphuretted Hydro^n 



Phosphuretted do. 



OKADIB. 



19 062 



39 188 



133*434 



18 000 



36 006 



27-537 



Bihydroguret of Phosphorus .... 



Carbivetted Hydrogen (Olefiant Gas) . 



29-652 



29-652 



0*625 



1-284 



4*340 



- 590 



1 1 



1180 



0*902 



0-972 



0-972 



WITH THEIR EQUIVALENT WEIGHTS AND VOLUMES. 



Sp. Gr. 

compared 

with 

Hydrogen=l. 



Equivalent 
Number. 



Component Volames. 



Resulting Volumes 
of Compoonds. 



Pressure of 
Liquefaction. 

Atmospheres 
at 



18-5 



63 



8-5 



17 



13 



14 



14 



37 



126 



17 



17 



13 



14 



1 


8 





1 


36 



1 


125 



14 



1 


16 



1 


12 





12 




1 


1 



1 


6 






17 






40 at 50 



i\no 



6i at 50° 



1 7 at 50° 



SPECIFIC GRAVITIKS OF GASES AND VAPOURS, 



OASES AND VAPOURS. 



100 Cable In. 

weigh at 
00 Therm, mad 
30-ineh Baiom. 



8p.GT. 

oompared with 

Air = 1. 



Bihydroguret of Carbon (of Mines) . . 



Crystallizable Bicarburet of Hydrogen 



Liquid Carburet of Hydrogen .... 



Arseniuretted Hydrogen 



Telluretted do. 



Naphtha Vapour 



Oil of Turpentine Vapour 



Alcohol Vapour 



16*944 



0-555 



83*602 



59*804 



82*604 



69*895 



88*958 



152*896 



48*714 



2*7066 



1*9432 



2*708 



2*291 



2*916 



5*211 



1*600 



WITH THEIR EQUIVALENT WEIGHTS AND VOLUMES. 



Sp. Gr. 

compared 

with 

I-l7drogen=l. 



Equivalent 
Number. 



Gomponeit Volumes. 



Resulting Volumes 
of Compounds. 



Pressure of 
Liquefaction. 

Atmospheres 
at 



8 



39 



28 



39 



33 



23 



8 



13 



39 



33 



23 





6 




1 


1 




6 


6 




1 










6 


1 




1 


38 




1 


32 



14 


9 




I I 






? 



8 



SPECIFIC GRAVITIES OF GASES AND VAPOUBS, 



OASES AND VAPOURS. 



100 Cubic In. 

weigh at 
60 Therm, and 
30-inch Barom. 



8p.Gr. 

oompared with 

Air = l. 



1 



Sulphuric Ether Vapour 



Nitrous Oxide 



Nitric do. 



Nitrous Acid 



Sulphurous do. 



Carbonic Oxide 



Carbonic Acid 



Chlorocarbonic Acid 



oaAnts. 

78-36 



46-596 



31 -770 



97-428 



67-777 



29-652 



46-597 



105-902 



2-570 



1-527 



1-041 



3 162 



2-222 



0-972 



1-527 



3-472 



WITH THEIR EQUIVALENT WEIGHTS AND VOLUMES. 9 



Sp. Gfr. 

compared 

with 

H^drogensl. 



Eqniyalent 
Number. 



Component Volnmes. 



Resulting Volumes 
of Compounds. 



Pressure of 
Liquefaction. 

Atmospheres 
at 



37 



22 



15 



46 



32 



14 



22 



50 



37 



22 



30 



46 



32 



14 



22 



50 





9 




14 


14 




14 


8 








14 


16 










14 




16 


16 




16 


16 




6 


8 








6 


16 




36 


14 











50 at 45"^ 



2 at 45° 



36 at 82° 



8 



SPECIFIC GRAVITIES OF GASES AND VAPOURS, 



OASES AND VAPOURS. 



100 Cabic In. 

weigh at 
60 Therm, and 
30-inch Barom. 



Sp. Or. 

compared with 

Air = 1. 



Sulphuric Ether Vapour 



Nitrous Oxide 



Nitric do. 



Nitrous Acid 



Sulphurous do. 



Carbonic Oxide 



Carbonic Acid 



Chlorocarbonic Acid 



OKAnS. 



78-36 



46-596 



31 -770 



97 • 428 



67-777 



29-652 



46-597 



105-902 



2-570 



1-527 



1-041 



3 162 



2*222 



0-972 



1-527 



3-472 



WITH THEIR EQUIVALENT WEIGHTS AND VOLUMES. 9 



Sp. Gr. 

compared 

with 

Hydrogen=l. 



£qiiiyaleiit 
Number. 



Component Volumes. 



Resulting Volumes 
of Compounds. 



Pressure of 
Liquefaction. 

Atmospheres 
at 



37 



22 



15 



46 



32 



14 



22 



50 



37 



22 



30 



46 



32 



14 



22 



50 





9 




14 


14 




14 


8 








14 


16 










14 




16 


16 




16 


16 




6 


8 








6 


16 




36 


14 





1 
3 











50 at 45° 



2 at 45° 



36 at 32"" 



TABLE II. 



EQUIVALENT NUMBERS OP SIMPLE AND COMPOUND 

BODIES. 



EQUIVALENT NUMBERS. 



Acid, Acetic, dry . . . (Berzelius) * 



r 4 Carbon .... (6x4)=24 
3 Oxygen .... (8x3)=24 \ 60 
2 Hydrogen =2 



crystallized or glacial I ^ 
(J. and P. Taylor) \ j ^^^ ^ 



::i 



59 



Antimonic 1 

> See Antimony. 

Antimonious J 



fl Arsenic =381 

Arsenic, dry . . (Berzelius) < f 

13 Oxygen .... (8x3) = 24j 



62 



Arsenious, white arsenic . . 



{ 



1 Arsenic 

2 Oxygen 



. . . . =381 
. . (8x2) = 16J 



54 



15 Carbon 
Benzoic . . . (Berzelius) { 3 Oxygen 

6 Hydrogen 



Boradc, dry . 



(Davy) 



i: 



Boron 



2 Oxygen 



(6x15) = 90 
(8X3) = 24V180 



= 6 



. . . . (8x2) = 16J 



24 



(I Dry acid =241 

crystallized . (do.) { f 42 

^ 12 Water (9x2) = 18J 



SIMPLE AND COMPOUND BODIES. 



15 



Acid — 



Carbonic 



Chloric . . (Gay-Lussac) 



I 
{ 



1 Carbon 

2 Oxygen 

I Chlorine 
5 Oxygen 



-n 

. . . . (8x2) = 16 J 

=361 

. . . . (8X5) = 40J 



22 



76 



Chloriodic . 



p Chlorine =361 

• • (do.)< [161? 

11 Iodine =125 j 



Chlorocarbonic . (J. Davy) ^ 



1 Carbon 



= 6 



1 Oxygen = g > 60 

1 Chlorine . . . . . . =36 



I 



1 Nitrogen 



= 14 



Chlorocyanic . (Gay-Lussac) < 2 Carbon . . . . (6x2) = 12> 62 

II Chlorine =36 



Chromic . . (Berzelius) 



ius)< 
13 



Chromium 



Oxygen 



I =281 

. . . . (8x3) = 24J 



52 



Citric ...... (do.) 



• • • 



4 Carbon 

4 Oxygen . . 

2 Hydrogen . 



(6x4)=24 
(8x4)=32y 58 
. . = 2 



.. crystallized . . (do 



Columbic .... (do 






Dry acid =58 



Water 



=581 

. . . . (9x2)=18j 



76 



Columbium 
Oxygen . 



. . . =1441 

.h 



16 



EQUIVALENT NUMBERS OF 



Acid — 



fl Cyanogen s=26 



1 1 Oxygen 



. =261 

. = sJ 



34 



Ferrocyanic 



f Porrett ] 

and \ 

GayLussacJ 



2 Hydrogen =2 

1 Iron =28 

3 Cyanogen . . . (26x3) = 78 

or: 



U08 



2 Hydrocyanic acid . (27x2)= 54 
. 1 Cyanuret of Iron ... =54 



Fluoboric . . . (Davy) 



i: 



Boron 
Fluorine 



"'1 

= 16J 



M 



2 Carbon .... (6x2)=:12 
Formic . . . (Berzdius) ^ 3 Oxygen . . . . (8x3)=24 V 87 



1 Hydrogen 



= 1 



Fulminic. — See Cyanic. 



GaUic 



6 Carbon .... (6x6) = 36 

(do.) -{ 3 Oxygen .... (8x3) = 24y 63 

3 Hydrogen =3 



Hydriodic (Gay-Lussac) 



f 



Iodine =125] 



1 1 Hydrogen 



- ■ p*" 



Hydrochloric— See Muriatic 



Hydrofluoric (Davy) 



{: 



1 Fluorine 



Hydrogen 



rn 

. ■ ... — ij 



17 



SIMPLE AND COMPOUND BODIES. 17 



Acid — 



{2 Phosphorous acid . (20x2) =401 
f 49 
1 Water = 9 J 

Hydrosulphuric ] 

> See SuLPHURBTTBD Hydrooen. 
Hydrothionic . J 

{1 Nitrogen = 14 1 
? S8 
3 Oxygen .... (8x3)=24J 



{Dulongl r 2 Phosphorus . . (1 2 x 2) = 24 1 
and fl y S2 

Davy J [ 1 Oxygen = 8 J 



r Welter ]r2 Sulphur . . . (16X2)=321 
Hyposulphuric { and \{ I 72 

IGay-LussacJ U Oxygen .... (8x5)=40j '** 



{1 Sulphur =161 
1 Oxyffen = 8 J 



• • 



Iodic (Davy)!' 7^ }l6S 



1 Iodine =1251 

5 Oxygen . . . (8x5)= 40 J 



3 Carbon .... (6x3) = 18 
Malic or Sorbic . (Vauquelin) ^ 4 Oxygen . . . . (8x4)=32^ 60 

10 Hydrogen =10 

{1 Molybdenum . ... =48 1 
\ 72 
3 Oxygen .... (8x3)=24J 

r 1 Molybdenum . . . . =481 
Molybdous . . . (do.){ [ 64 

1 2 Oxygen .... (8x2) = 16 j 



Mucic. — See Sac lactic. 

C 



18 



EQUIVALENT NUMBERS OP 



Acid — 

f I Chlorine =i36 

Muriatic .... (Davy)< ) 87 



Hjrdrogen 



::} 



■t 



WoUaston 1 f 1 Nitrogen =141 

Nitric, dry . { and >< [54 

.Gay-LussacJ 15 Oxygen .... (8x5)=4oJ 



.. liquid. S^.^.VSOV^^^^ =*^1 ,^« 

t^^P«n2Water =18J ^^ 

{I Nitrogen =141 
> 46 
4 Oxyiren =32 J 



Oxygen 

r2 Carbon .... (6x2) = 12^ 
3 Oxygen .... (8x3)=24 



Oxalic, dry . (Dobereiner)< 



or: 
1 Carbonic oxide 



) S6 



• . • 



= 14 



1 Carbonic acid .... =22 



.. eryttaUized . . .nD«yacid =361 

(Thomson) 1 4 ^^ .... (9x4)=36j ^ 



Oxiodic— See Iodic. 



Perchloric . . . (Stadi 



ion){; 



1 Clilorine 



Oxygen .... (8x 



= 361 
7)=56i 



92 



ri Phosphorus =121 

Phosphoric . . . (Davy)< \ gg 

12 Oxygen .... (8x2)=l6j 



Phosphorous 



fl 
. . • (do.)< 

11 



Phosphorus . . . • . =12 



Oxygen 



:•:} 



80 



Prussic.— See Htokocyanic. 



SIMPLE AND COMPOUND BODIES. 19 

Acid — 



Purpuric .... (Prout)^ 



f2 Carbon .... (6x2)= 12 
2 Oxygen .... r8x2) = 16 

2 Hydrogen ==2 

1 Nitrogen =14> 



44 



I 6 Carbon .... (6x6)=36^ 
8 Oxygen .... (8x8)=64[l06 
5 Hydrogen = 6 J 



Q, . fl Selenium :r40l 

Selenic (do.)] I 

1 2 Oxygen .... (8x2)= 16 J 



56 



Sorbic— See Malic. 



Stibiousl 

} See Antimony. 
Stibic .] 



14 Carbon .... (6x4)=24 
3 Oxygen .... (8x3)=24( 60 



2 Hydrogen =2 



Sulphocyanic ? 



12 Sulphuric acid . (40x2)= 80 
20 Carbon . . . (6x20) = 



8 Hydrogen 




2 Sulphuric acid . (40 x 2) = 80 
Sulphovinic . . (HenneD) 1 4 Carbon .... (6X4)=24 






Hydrogen =4^ 

C 2 



108 



20 EQUIVALENT NUMBERS OF 



Acid — 



n Sulphur =161 

Sulphuric, dry . (Berzelius)< \ 40 

13 Oxygen .... (8x3)=24J 

{I Dry acid =401 
\ 49 
1 Water = 9j 



{1 Sulphur =161 
\ 
2 Oxygen .... (8x2) = 16j 



82 



• • 



Tantalic— See Columbium. 



Telluric.— See Tbllurium. 

4 Carbon .... (6x4) = 24 
Tartaric, dfry . (Berzelius) ^ 5 Oxygen .... (8x5)=40y 66 

2 Hydrogen =1 



ri Dry acid =661 

crystallized . (da)< \ 75 

11 Water =: 9J 



. • •• 



r 1 Tungsten =96) 

Tungstic . . . (Bucholz){ >120 

13 Oxygen .... (8x3)=24j 

16 Carbon .... (6x6)=36i 
2 Nitrogen . . . (14x2) = 28l 72 
I Oxygen = 8 ) 

{1 Dry acid =i^21 
f 90 
2 Water .... (9x2) = i8J 



V 



SIMPLE AND COMPOUND BODIES. 21 



{Thomson Hi Aluminum =10| 
and M ? 18 

Gay- LussacJ ll Oxygen = SJ 

r 1 Alumina =18] 

Sulphate . . (Thomson)^ > 68 

1 1 Sulphuric acid . . . . =40 J 

II Sulphate of Ammonia . =57] 
3SulphateofAlumi„a(58x3)=174L47 
24 Water . . . .(9x24)=216J 

II Sulphate of Potassa . . =88] 
3S„lphateofAl»nuna(58x3,= ,74 487 
25 Water . . . (9x25)=225J 

II Bisulphate of Soda . . =112] 
2 Sulphateof Alumina(58x2)=116 IgSO 
28 Water. . . . (9x28)=252J 

Aluminum .... (Thomson) = 10 

r 3 Hydrogen " ^ 1 

Ammonia (Henry) < > 17 

1 1 Nitrogen = 14 j 



• • 



{1 Ammonia ~^^\ 
\ 
1 Acetic acid =50 J 



67 



r 1 Dry Acetate =67] 

. . crystallized (Thomson) { \ 130 

1 7 Water .... (9x7)=63j 



Arsenia e ..... (d 



{1 Ammonia =^7 ] 
\ 79 
1 Arsenic acid . . . . = 62 J 



22 



EQUIVALENT NUMBERS OF 



Ammonia — 



1 Ammonia 



= 17 



.. .. binaxseniate. <^^f^^i^^^ j 2 Arsenic add . . (62 x 2)= 124 [ 169 

U Water .... (9x2)= 18 



Arsenite .... (theory) 



C 



Ammonia . 
Arsenious acid 



. . . =171 
. . . =54 J 



Benzoate, crystallized . . . 

(Thomson) 



1 Ammonia 



17 



1 Benzoic acid . . . . = 120 



1 1 Water 



= 9J 



146 



Borate, dry . . . (theory) 



: 



1 AmnuMua =17 



Boracic acid 



= 171 

> 41 
=24 I 



.. eryitaUued . . .nD>7 Borate =411 

(^«™"'">l2Water .... (9x2)=18J 



59 



Carbonate . (Gay-Lussac) 



{; 



1 Anunonia ..... =17 



Carbonic acid 



. . . . =22 J 



29 



{1 Ammonia =17 
} 61 
2 Carbonic acid (22 



X2)=44J 

.. .. hydrated bicarbonate . . H Bicarbonate of Ammonia . =611 

(Phillips) \ 2^^^ .... (9X2)=18J 



2 Ammonia . . . (17x2)=34l 



12 Ammoma . . . (i7X2)=34^ 
3 Carbonic acid . . (22x3)=66[ 
2 Water 



rPh'lVna^ ^ ^ v^aruomc acia . . ^'^x;^o;=oo ^118 

.... (9x2)=18J 



Chlorate . . . (theory) 



{; 



1 Ammonia 



Chloric acid 



— "I 

. . . . =76 J 



93 



SIMPLE AND COMPOUND BODIES. 23 

Ammonia — 

f 1 Ammonia ~ ^ '^ 1 

Chlorocarbonate . (J. Davy) < f 67 

1 1 Chlorocarbonic acid . . =50 j 

{1 Ammonia =171 
f 69 
1 Chromic acid .... = 52 J 

II Ammonia ~ ^ ^ 1 
2 Chromic acid . (52 x 2)= 104 > 139 
2 Water .... (9x2)= 18 J 

{1 Ammonia =171 
\ 76 
1 Citric acid =58 J 

r 1 Ammonia =171 

Fluoborate, /tgwtt/ (J. Davy) < \ 41 

1 1 Fluoboric acid . . • . =24 J 

r 1 Ammonia =171 

.. bifluoborate, «oZtrf . (do.){ \ 66 

1 2 Fluoboric acid . (24x2)=48j 

r 1 Ammonia =171 

Hydriodate . (Gay-Lussac) < • fl48 

1 1 Hydriodic acid ... =126 J 

fl Ammonia =171 

.. lodate (do.)< >182 

h Iodic acid =165 J 

r 1 Ammonia =171 

.. Muriate \ f 64 

1 1 Muriatic acid .... =37 J 

ri Ammonia =171 

Nitrate, d/y * . (Berzelius)< \ 71 

11 Nitric acid =54 J 

f 1 Dry Nitrate of Ammonia =711 

prismatic . . (do.){ r 80 

1 1 Water = 9 J 



24 



EQUIVALENT NUMBERS OP 



Ammonia-* 



Oxalate, dry 



C 



Ammonia 
Oxalic add 



= 36 J 



53 



.. eryUaUized . . . H D'T Oxalate of Ammonia =531 

(Thomson) \ 2 ^^t^ .... (9x2)=18J ^ 



• • •• 



binoxalate, crystallized .< 



1 Ammonia 



= 17 



2 Oxalic acid . . (36 x 2)= 79 > 161 
8 Water .... (9x8)=72 



Phosphate, anhydroui (theory) 



{; 



Ammonia 



Phosphoric acid 



. . . =28 J 



45 



crvtaUized . f I Dry Phosphate of Ammonia =451 
(Thomson) \ 2 ^^t^ .... (9x2)=l8J 



.. biphosphate . . . (do 



■'{ 



1 Ammonia 



2 Phosphoric 



i . . • . . =171 

[ 78 

icacid . (28x2)= 56 J 



{1 Ammonia =171 
> 
1 Phosphorous acid . . • =20 J 



.. hypophosphite 



. . (do.) I 



1 Ammonia =17 



87 



Hypophosphorous acid 



id . =32 J 



49 



Sadactate .... (do 



4: 



1 Ammonia 



"1 



Sadacticacid . . . =105 J 



122 



{1 Ammonia ^ . . . . =171 
I Saccinic add .... =50 J 



crystallized . . f ^ ^ 8»«'^'^ °* Ammonia =6'! 
(Thomson)! 2 Water .... (9x2)= 18 J 



SIMPLE AND COMPOUND BODIES. 



25 



Ammonia — 



Sulphate, anhydrous (theory) 



i: 



Ammonia 



Sulphmic acid . . . 



=40 J 



67 



{1 Dry Sulphate of Ammonia =57 ] 
} 75 
2 Water .... (9x2)=18j 



Dry Sulphate . . . . =57 
dried crystals (Ure){ ) 66 

Water 



Sulphite, anhydrous (theory) 



i; 



r:} 



Ammonia 



Sulphurous acid 



. . . =32 j 



49 



crystallized 



. (do.) I 



2 Dry Sulphite . . (49x2)= 98 



Water 



{1 Ammonia 
2 Hyposulphurous acid (24x2) 



= 981 

-J 

=48 J 



65 



.. tartrate . . (Thomson) 



C 



Ammonia 
Tartaric acid 



. =66 J 



83 



• • • • 



potassa-tartrate . (theory) 



.. bitartrate 



1 Ammonia 



1 Potassa . . 

2 Tartaric acid 



. . . (do.)^ 

l2 



Ammonia . 
Tartaric acid 



= 17 



. . = 48 
(66X2)= 132 



197 



(66 



•-■'j 

X2)=132j 



149 



{1 Ammonia .... . =171 
1 Tungstic acid .... =120 J 



1 Ammonia 



= 17 






.. bitungstate . (Thomson) < 2 Tungstic acid . (120 x2)=240 > 276 

12 Water .... (9X2)= 18 1 



26 



EQUIVALENT NUMBERS OF 



Ammonia- 



{1 Ammonia ..... =1^1 
\ 
1 Uric acid =72 J 



89 



Antimony (J.Davy) = 44 



Chloride (do 



C 



Antimony 
Chlorine 



=441 
= 36 J 



80 



f 1 Antimony =44 1 

.. perchloride . (Thomson) < fll6 



2 Chlorine . . . (36x2)=72j 



Iodide .... (theory) 



1 Antimony =441 



f 1 Ant 
lllodi 



lodiQe ...... =125 J 



169 



lodo-sulphuret 



1 Antimony = 44 ^ 

I and Ul Iodine =125 > 

iGarotJ _ 

" 1 Sulphur 



:.:i 



185 



fl 
Protoxide . . . (J. Davy) < 



1 Antimony =44 



Oxygen 



58 



= 8 



.. deutoxide 
acid 



oxide, or Antimonious n ^^*^^^y "^^ 1 56 

id . . . (theory)|,jQ^g^j^ ^ (8xl-5)=12J 

.. peroxide, or Antimonic acid I "^ ~ > 60 

(theory) \ 2 Oxygen .... (8x2)=16j 



Phosphuret .... (do 



Oxygen 
1 Antimony 



r 1 Antimony =44 1 

11 Phosphorus ... . =12 j 



Potassa-tartrate, crystalHted 

(PhilUps) 



Phosphorus 

3 Protoxide of Antmiony(52x3)=l 56 ^ 
2 Tartaric acid . (66 x 2) = 132 



56 



I Potassa =48 



363 



3 Water .... (9x3)= 27^ 



SIMPLE AND COMPOUND BODIES. 27 

Antimony — 

f 1 Antimony =44 1 

Sulphuret . . . (Proust) < > gQ 

U Sulphur =16 J 

.. .. hydrosulphuret,orKermesn^^*^^^^^°^^"*^^°y • =^M ^ 

Mineral . . ( J- Davy) \ ^ g^^j^^^^^ jj^^^^^^ ^ =17/ ^^ 

Sulphuretted Hydrosulphuret, f 1 Protoxide of Antimony . =521 
or Golden Sulphur of Anti- < > 86 

mony .... (theory) 1 1 Bisulphuret of Hydrogen =33 J 

Arsenic (Thomson) = 88 

Chloride? . 



Iodide? 



Barium (Davy) = 70 

f 1 Barium =70] 

.. Chloride (do.){ >106 

1 1 Chlorine =36 J 

r 1 Dry Chloride of Barium = 1 06 1 
.. crystallized (Thomson) < }124j 

1 2 Water .... (9x2)= 18 J 



195 



{I Barium = 70 | 
1 Iodine = 125 J 

fl Barium =701 

Oidde (Baryta) . . (Davy)< > 

1 1 Oxygen ..*...= 8 J 

fGay-Lussacl f 1 Btrium =701 

.. peroxide . < and >l (86 

I Thenaxd Jl20xygen .... (8x2)=16J 



78 



{1 Barium =701 
\ 
1 Sulphur =16 j 



86 



28 EQUIVALENT NUMBERS OF 

Barium — 

{1 Barium =701 
] 82 
1 Phosphorus =12 J 

Baryta — 

ri Baryta =781 

Acetate (do.){ [128 

1 1 Acetic acid =50 J 

{1 Dry Acetate , • « • =128 1 
f 155 
3 Water .... (9x3)= 27 J 

r I Baryta =781 

.. arseniate . (Berzelius)< fl40 

« 1 1 Arsenic acid .... =62 J 

{1 Baryta =781 
f 182 
1 Arsenious acid . . . = 54 J 

ri Baryta '=781 

4. .. benzoate .... (do.)< fl98 

1 1 Benzoic acid .... =120J 

fl Baryta =781 

.. Borate (do.)< >102 

1 1 Boracic acid .... =24 J 

fKlaprothl r 1 Baxyto =781 

Carbonate . - { and >< >100 

I Rose J 1 1 Carbonic acid .... =22 J 

fl Baryta =781 

Chlorate .... (theory) < [154 

1 1 Chloric acid .... = 76 J 

{1 Baryta =781 
f 130 
I Chromic acid .... = 52 J 

(1 Baryta =781 

.. Citrate . . • . (theory)] >136 

1 1 Citric acid . . . . = 58 J 



SIMPLE AND COMPOUND BODIES. 29 



Baryta — 

r 1 Baryta = 78 1 

Cohxmb&te, sesqui (Thomson) < ?306 

Ui Columbic acid (152xl'5)=228 j 



fl Baryta =781 

.. hydrate . . . (theory) { > 

1 1 Water = 9 J 



87 



fl Baryta =781 

Formiate . . . (6ehlen)< fll6 

1 1 Formic acid .... =37 J 

{1 Baryta =781 
f 126 
2 Hyposulphm'ous acid (24x2)=48 J 

f Welter 1 n Baryta =781 

Hyposiilphate,(/mandGay-V< rl54j 

I Lussac ill Hyposulphuric acid . . = 76 J 

crystallized . f 1 Dry Hyposulphate . . =1541 ^^ 
(do.) 1 2 Water . . . . (9x2)= 18 J 



r 1 Baryta = 78 1 

lodate . . . (Gay- Lussac) < / 

11 Iodic acid =165 J 

fl Baryta =781 

Malate .... (theory)< ) 

11 Malic acid =60 J 



243 



138 



Nitreite, QTihydrotM crystals .1 ^^* ll^Q 

(»«^^^«>ll Nitric a<5id =54 j 



II Baryta =78 
1 Oxalic acid =36^141 
3 Water ... - (9x3)=27 



30 



EQUIVALENT NUMBERS OF 



Barvta — 



il Baryta -781 
2 Oxalic acid . . (36 x 2)= 72 > 177 
3 Water .... (9x3)=27J 



.. phosphate . . (theory) 



{: 



1 Baiyta . . 



Phosphoric 



• a • • yi • — 7o I 

ic acid . . . =28] 



106 



Luis)] 



1 Baxyta ' =78] 

.. biphosphate . (Benelius) ^ 2 Phosphoric acid . (28 x 2)= 56 > 152 

1 2 Water .... (9x2)=18] 



.. phosphite . 



1 Baryta =78 

(do.) ^ 1 Phosphorous acid ... =20 
1 Water = 9'J 



107 



.. hypophosphite . (theory) 



Sadactate .... (do 



■>{: 



Baiyta 
Hypophos; 



=781 

[no 

phorous acid . =32 J 



Baiyta 



= 78 



1 



Sadactic add .... =105 J 



183 



Sdeniate . 



fl Baxyta 
[ius){ 



= 78 



. (Berzdius)^ >134 

llSdenicacid =56; 



V 



Succinate • . . (theory) 



C 



1 Baiyta 



78 



Succinic add 



1 



1S8 



.... 



=50 J 



Sulphate 



{1 Baryta =781 
1 Sulphuric acid . . . . =40 J 



118 



Sulphite (do 



fl Baiyta =781 

>{ hio 

1 1 Sulphurous acid . . . =32 J 



Sulphpcyanate ? 



SIMPLE AND COMPOUND BODIES. 31 

Baryta — 

f 1 Baiyta = 78 1 

Sulphonaphthalate (Faraday) < \S86 

[ 1 Sulphonaphthalic acid • =208 J 

r I Baiyta ...... = 78 1 

Sulphovinate . . (Hennell)< fl86 

1 1 Sulphovinic acid . . =108; 

ri Baiyta =781 

Tartrate . . . (Thomson) < >144 

1 1 Tartaric acid .... =66 J 

1 Baiyta =78 

.. bitartrate . . . (do.) ^ 2 Tartaric acid . (66 x 2)= 132 ^ 228 

2 Water .... (9x2)= 18 

f 1 Baryta = 78 1 

Tungstate . . . (theory) < >198 

1 1 Tungstic acid . . . . =120 J 

fl Baiyta =781 

Urate? (do.){ >160 

1 1 Uric acid =72 J 

Bismuth (J.Davy) = 72 

[1 Bismuth =721 

Oxide . . . (Lagerhielm)\ > 80 

1 1 Oxygen = 8 J 

ri Bismuth =721 

Chloride . . . (J. Davy) { >108 

11 Chlorine =36 J 

{1 Bismuth . . , . . = 72 1 
fl97 
1 Iodine =125 J 

f 1 Oxide of Bismuth . . . =801 

Acetate (do.)< >130 

1 1 Acetic acid =50 J 



32 EQUIVALENT NUMBERS OF 

Bismuth — 

it Oxide of Bismuth . . =80 
1 Arsenic acid .... =62 ^160 
2 Water .... (9x2)=l8 

r 1 Oxide of Bismuth • • . =80 1 
Arsenite .... (theory) < rl34« 

1 1 Arsenious acid • . • • =54 J 

{1 Oxide of Bismuth . • s 80] 
f200 
1 Benzoic acid .... =120 J 

ri Oxide of Bismuth . . . =801 

.. Borate (do.)< >104 

1 1 Boracic acid .... =24 J 

r 1 Oxide of Bismuth . . . =80 1 
Carbonate .... (do.)< ?102 

1 1 Carbonic acid .... =22 J 

is Oxide of Bismuth (80 x 3)=240 ^ 
1 Carbonic acid . . . = 22;>S80 
2 Water .... (9x2)= 18 J 

{1 Oxide of Bismuth . • =801 
fl56 
1 Chloric acid .... =76 J 

II Oxide of Bismuth . . . =80 '^ 
1 Chromic acid .... =52 >160 
2 Water .... (9x2)=18J 

f 1 Oxide of Bismuth , . =801 

Citrate .... (theoiy)< >138 

11 Citric acid =58; 

r 1 Oxide of Bismuth . . =801 

lodate (do.){ >245 

U Iodic add =165 J 

Molybdate? 



SIMPLE AND COMPOUND BODIES. 33 

Bismuth — 

II Oxide of Bismuth . . =80^ 
1 Nitric acid . ... =54 V161 
3 Water .... (9x3)=27) 

C 2 Oxide of Bismuth . 80 x 2 = 160 1 
Buhmtrdite, magistery (theory) \ [214 

1 1 Nitric acid =54 j 

{1 Oxide of Bismuth . . . =6Q] 
fll6 
1 Oxalic acid =36 j 

{1 Oxide of Bismuth . • =80] 
>108 
1 Phosphoric acid . . . =28) 

{1 Anhydrous phosphate . =1081 
>135 
3 Water .... (9x3)= 27 J 

r I Bismuth = 72 1 

Phosphuret < [Si 

11 Phosphorus . . . . = 12J 

r 1 Oxide of Bismuth • . . =801 
Sulphate . . (Lagerhielm) ^ ?120 

1 1 Sulphuric acid .... =40 J 

C 3 Oxide of Bismuth . (80 x 3)= 240 1 
Subsidphate . . (Berzelius)< \S80 

[ 1 Sulphuric acid ... = 40 J 

r 1 Oxide of Bismuth . . =801 
Sulphite .... (theory) < >112 

1 1 Sulphurous acid . . . =32 j 

ri Bismuth =72 1 

Sulphuret . . (Lagerhielm)< > 88 

1 1 Sulphur =16 J 

{1 Oxide of Bismuth . . . =801 
}146 
1 Tartaric acid . . . . = 66 J 

D 
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EQUIVALENT NUMBERS OF 



Bismuth — 



{1 Anhydrous tartrate . . = 146 1 
>191 
5 Water .... (9x5)=45j 



Cadmium .... (Stromeyer) . = B6 



Oxide 



(do)j 



Chloride (do 



Iodide (do 



Phosphuret .... (do 



Sulphuret . 



... 



-{ 



Acetate . . . (Thomson) 



Arseniate 



. . (theory) 



( 



Borate (do 



•'{ 



Carbonate 



(Stromeyer) < 



Cadmium 
Oxygen 

Cadmium 
Chlorine 

Cadmium 
Iodine . 



Cadmium 
Phosphorus 

Cadmium 
Sulphur . 



Oxide of Cadmium 



= 56 I 

= 8J 

= 56 1 
= 36 J 

= 56 1 
= 125/ 

= 56 1 
= 12/ 

= 56 1 
= 16J 



= 64 



64 



9^ 



181 



68 



12 



Acetic add =50>13S 

2 Water .... (9x2)= 18 



Oxide of Cadmium . . =64 1 
Arsenic acid . . . . = 62 J 



Oxide of Cadmium 
Boracic acid 



ium . . =641 

.... =24/ 

)f Cadmium . . =641 

icacid .... =22 j 



88 



Oxide of Cadmium 
Carbonic 



86 



SIMPLE AND COMPOUND BODIES. 35 

Cadmium — 

1 Oxide of Cadmium . . =64 

Chromate . . (Thomson) ^ 1 Chromic acid . . . =52^161 

5 Water .... (9X5)=45 

1 Oxide of Cadmium . . = 64 
Citrate (do.) ^ 1 Citric acid =58^140 

2 Water ... . (9x2)= 18 

I Oxide of Cadmium . . = 64 

Nitrate . . . (Stromeyer)^ 1 Nitric acid =54^154 

4 Water .... (9x4)=36 

1 Oxide of Cadmium . . =64 
Oxalate . . . (Thomson) ^ 1 Oxalic acid =36^127 

3 Water .... (9x3)=27 

{1 Oxide of Cadmium . . =64 1 
1 Phosphoric acid . . . =28 J 

{1 Oxide of Cadmium . . = 64 ] 
fl04 
I Sulphuric acid .... =40 J 

{I Dry Sulphate of Cadmium = 104 ] 
f 140 
4 Water .... (9x4)= 36 J 

il Oxide of Cadmium . . =64 \ 
1 Tartaric acid . . . . =66 >148 
2 Water .... (9x2)= 18 J 

« 

Calcium (Berzelius) = 20 

Oxide, ( see Limb . ) 

{1 Calcium = 20 ] 
} 56 
1 Chlorine =36 J 

D 2 



36 EQUIVALENT NUMBERS OF 

Calcium — 

{1 Calcium ==20] 
\ 36 
1 fluorine =16 J 

f 1 Calcium = 20 1 

Iodide .... (theory) { fl46 

11 Iodine =126 J 

(1 Calcium =20] 

Phosphuret . . . (theory) < [ 32 

1 1 Phosphorus .... =12; 

Carbon (Gay-Lussac) = 6 

(2 Carbon .... (6x2)= 121 
Perchloride . . (Faraday)< ^120 



3 Chlorine . . . (d6x3)=108J 



• • 



43 



• 9 



• • 



{1 Carbon = 6 ] 
\ 
I Chlorine =36 J 

f PhiUips H2 Carbon .... (6x2)=12l ^^ 
Subchloride . { and W > 48 

I Faraday J I 1 Clilorine =36 J 

2 Carbon .... (6x2)= 12 
Hydriodide . . (Fajraday) { 2 Hydrogen = ^ ^ 139 

1 Iodine =125 

2 Carbon .... (6x2) = 12 
Hydrochloride . . . (do.) \ 2 Hydrogen = 2 ^ 60 

1 Chlorine =36 

f 1 Carbon = 6 1 

Oxide . . . (Gay-Lussac) { \ 14 

1 1 Oxygen = 8 J 

f 1 Carbon = 6 ] 

Sulphuret . . (BerthoUet) { } 38 

1 2 Sulphur. . . . (16x2)=32j 
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37 



Carbon — 



f 1 Carbon 



1 Hydrogen 



::} 



Carburetted Hydrogen, or 
defiant Gas . . (Davy) 



OR 



2 Carbon 



• • • 



. (6X2) = 



, 2 Hydrogen 



::\ 



14 



Carburetted 
Mines . 



TT , r f 1 Carbon = ^ 1 

Hydrogen of I \ g 

. . . . (do.) [2 Hydrogen = 2J 



r^ X IV ui T»- u 4. if re Carbon .... (6x6)=36l 
Crystallizable Bicarburet of I ^ ? 39 

Hydrogen . . (Fa^a^iay) 1 3 jjy^^^^^ _ . . =3J 

=241 

.A"^ 



Carburetted Hydrogen (Vola- [4 Carbon . 
tile Liquid, rorming a dense< 
Vapour) .... (do.) 1 4 Hydrogen 



Chlorine (Prout) . . . = 36 



Hydrate, crystallized 



Oxide of . . ' . 



ized . . I 
(Faraday) [ ^ 

{ 



1 Chlorine =36) 

>126 

Water . . . (9xlO)=90J 



(Davy) 



1 Chlorine 
4 Oxygen 



=361 

. . . . (8X4)=32J 



68 



Chromium .... (Berzelius) =28 



Protoxide . . (Thomson) 



1: 



1 Cliromium 



Oxygen 



rii 



36 



hydrated . . . (do 



.. deutoxide 



. . . (do.)< 



1 Protoxide of Chromium . = 36 



\ 



270 



26 Water . . . (9x26)= 234 J 



1 Chromium =28 



2 Oxygen 



= 281 
= 16J 



44 



.. peroxide.— See Acid, Chromic. 



32 



EQUIVALENT NUMBERS OF 



BlSHUTH — 



Arseniate 



t Oxide of Bismuth 



(Thomson) { I Arsenic acid 
2 Water 



• • • • 



• • • • 



= 80 

=62 ^160 
(9X2)=18 



r 1 Oxide of Bismuth . . . =801 
Arsenite .... (theory)^ }134« 



Arsenious acid . . • • =54 J 



Benzoate .... (do 



•>{: 



1 Oxide of Bismuth . • =80) 



Benzoic acid . . . . =120 J 



>200 



Borate (do 



ditto 



{1 Oxide of Bismuth . . . =801 
} 
iBoracicadd .... =24 J 



104 



Carbonate .... (do 



•'{; 



1 Oxide of Bismuth ... =80 



! 



Carbonic acid . . . • =22 J 



103 



is Oxide of Bismuth (80x3)=240^ 
1 Carbonic acid . . . = 22;>S80 
2 Water .... (9x2)= 18; 



Chlorate .... (theory) 



{; 



1 Oxide of Bismuth 



• 



= 80 



! 



Chloric acid . . . • = 76 J 



156 



1 Oxide of Bismuth . . . =80 



Chromate . . (Thomson) ^ 1 Chromic acid . . . . =52 >150 

2 Water .... (9x2)=18 

{1 Oxide of Bismuth . . =801 
flSS 
1 Citric acid =58 J 



lodate (do 



1 Oxide of Bismuth 



r 1 Oxide of £ 
1 1 Iodic add 



= 801 

}245 

= 165 j 



Molybdate ? 
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Bismuth — 

II Oxide of Bismuth . . =80 ^ 
1 Nitric acid .... =54 >161 
3 Water .... (9x3)=27] 

{2 Oxide of Bismuth . 80x2=160) 
1 Nitric acid =54 J 

ri Oxide of Bismuth . . . =801 
Oxalate . . . (Thomson) < >116 

1 1 Oxalic acid =36 J 

{1 Oxide of Bismuth . . =801 
1 Phosphoric acid . . . =28 J 

{1 Anhydrous phosphate . =1081 
}135 
3 Water .... (9x3)= 27 J 

r I Bismuth = 72 1 

Phosphuret < [84 

1 1 Phosphorus . . . . = 12J 

f 1 Oxide of Bismuth • . . =801 
Sulphate . . (Lagerhielm) ^ [l20 

1 1 Sulphuric acid .... =40 J 

f 3 Oxide of Bismuth . (80 x 3)=240 1 
Subsulphate . . (Berzelius)< >g80 

1 1 Sulphuric acid ... = 40 J 

{1 Oxide of Bismuth . . =801 
>llg 
1 Sulphurous acid . . . =32 J 

(I Bismuth =721 

Sulphuret . . (Lagerhielm){ > 88 

1 1 Sulphur =16 J 

{1 Oxide of Bismuth . . . =801 
fl46 
1 Tartaric acid . . . . =66J 

D 
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EQUIVALENT NUMBERS OF 



Bismuth — 

Tartrate . . . (Thomson) 



i: 



Anhydrous tartrate . . =146 



\ 



6 Water .... (9x5) =45 J 



191 



Cadmium .... (Stromeyer) = 5G 



Oxide (do) 



{ 



Chloride (do 



Iodide (do 



Phosphuret .... (do 



Sulphuret . 



• • . 






Acetate . . . (Thomson) 



Arseniate 



. . (theory) 



1 



Borate (do.) 



Carbonate . . (Stromeyer) 



Cadmium 
Oxygen 

Cadmium 
Chlorine 



Cadmium 



= 561 



= 8j 



64 



. . . =561 
. . . =36] 



m 



= 56 



K^l 
Iodine =125 J 



Cadmium 
Phosphorus 

Cadmium 
Sulphur . 



Oxide of Cadmium 



= 56 1 
= 12/ 

= 561 
= 16J 



= 64 



68 



72 



Acetic acid =50 > 132 

Water .... (9x2)= 18 



Oxide of Cadmium . . =64 1 

>126 

Arsenic acid . . . . = 62 J 



Oxide of Cadmium 
Boracic acid 



ium . . =641 
. . . . =24 J 



88 



Oxide of Cadmium . . =64 



Carbonic 



>f Cadmium . . =641 
ic acid .... =22 j 



86 



SIMPLE AND COMPOUND BODIES. 35 

Cadmium — 

1 Oxide of Cadmium . . =64 

Chromate . . (Thomson) ^ 1 Chromic acid . . . =52^161 

5 Water .... (9X5)=45 

1 Oxide of Cadmium . . = 64 
Citrate (do.) ^ 1 Citric acid =58^140 

2 Water ... . (9x2)= 18 

I Oxide of Cadmium . . = 64 

Nitrate . . . (Stromeyer) { 1 Nitric acid =54^154 

4 Water .... (9x4)=36 

1 Oxide of Cadmium . . =64 
Oxalate . . . (Thomson) ^ 1 Oxalic acid =36} 127 

3 Water .... (9x3)= 27 

{1 Oxide of Cadmium . . =64 1 
> 92 
1 Phosphoric acid . . . =28 j 

{1 Oxide of Cadmium . . =64 1 
}l04 
I Sulphuric acid .... =40 J 

{1 Dry Sulphate of Cadmium = 104 1 
m40 
4 Water .... (9x4)= 36 J 

II Oxide of Cadmium . . =64 \ 
1 Tartaric acid .... =66 > 148 
2 Water .... (9x2)=18; 

Calcium (Berzelius) = 20 

Oxide, ( see Lime . ) 

{1 Calcium = 20 ] 
> 56 
1 Chlorine =36 J 

D 2 



42 EQUIVALENT NUMBERS OF 



COPPER- 



{1 Peroxide of Copper . . = 80 1 
[204 
2 Arsenic acid . . (62x2>=124j 

{I Peroxide of Copper . . = 80 "j 
f 102 
] Carbonic acid . . . . =22 J 

f 1 Anhydrous Subcarbonate =10^) 
Ayrfro/crf (Phillips) { hll 

1 1 Water = 9 J 

{1 Peroxide of Copper . . = 80 1 
f 188 
2 Nitric acid . . (54 x 2)= 108 j 

f 1 Peroxide of Copper . . = 80 ] 
Oxalate .... (theory) i \lS2 

[2 Oxalic acid . . (36x2) = 72j 

II Oxalate of Copper . . =152^ 
2 Oxalate of Potassa(84x2)=:168l39^ 
8 Water . . . . (9x8)= 72; 

1 Oxalate of Copper . . =152 
.. do. rhombic . . (do.) { 2 Oxalate of Potassa (84 x 2)= 168 y 338 

2 Water . . . . (9x2)= 18 



r 1 Peroxide of Copper . . =80 
Phosphate, anhydrous (theory) < 

1 2 Phosphoric acid . (28 x 2)= 56 



136 



1 Peroxide of Copper . . = 80 ^ 
Sxx\jpho^>hB^»,mHvehydrai^^ =28! 126 

12 Water (9x2)=18l 



(Lunn) 



-, , . , , . f 1 Peroxide of Coppar . . =80) 

Sulphate, anhydrous ... I *^*^ >160 

(Berzelius) 1 2 Sulphuric acid . . (40x2)=8oj 
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Copper — 
.. Sulphate, crystallized (Proust) 



; 



1 Anhydrous Sulphate . . =160] 



Water . . . (9x10)= 90 J 



mo 



.:i; 



1 Sulphate of Copper . . =160 






6 Water . . . . (9x6)= 54 



1 Sulphate of Copper . . =160 

*' ^""l'^'^'"!^^^^^^^ • =88^02 

6 Water (9x6)=54 



Cyanogen . . . (Gay-Lussac) 



I Nitrogen 
. 2 Carbon 



. . — „. 

. . . . (6X2)=12J 



26 



Fluorine (Davy) = 16 

Glucinum .... (BerzeUus) = 18 



Glucina (do 



•'{: 



Glucinum 
Oxygen 



::) 



26 



Gold (Pelletier) 



= 200 



protoxide 



(do.) I 



Gold . 
Oxygen 



• 



= 200] 

[208 



peroxide (do 



■'{ 



1 Gold =200] 



3 Oxygen = 24 J 



>224 



Chloride .... (theory) 



{; 



I Gold =200] 



Chlorine 



>236 

= 36 J 



Chloride of Gold and Sodium 



{; 



1 Chloride of Gold 



Chloride of Sodium 



i . . =236 1 
ium . . = 60 I 



296 



44 EQUIVALENT NUMBERS OF 



Gold — 

I 

crystallized Is Water .... (9x8)= 72 J 



Chloride of Gold and Sodium I ^^^^y*^^«®"^* • ' ' ^^^^ 



iuinj - ^3g8 



flGold =2001 

.. Iodide .... (PeUetier){ K325 

U Iodine =125 J 

fl Gold =2001 

Sulphuret .... (do.){ (^4S 

13 Sulphur . . . (16X3)= 48 J 

Hydroobn (Prout) = 1 

Iodine (do) = 126 

Iron = 28 

n Iron =281 

protoxide . . (Gay-Lussac) < > 86 

11 Oxygen = sj 

[ 1 Iron =281 

peroxide (do.){ ) 40 

I li Oxygen . . . (8xl'5) = 12j 

{1 Iron =28 ( 
} 64 
1 Chlorine =36 J 

f 1 Iron =281 

.. perchloride . . . (do.)^ > 82 

I li Chlorine. . , (36xl-5) = 54j 

f 1 Iron = 28 1 

.. Iodide (theory) < \lSS 

U Iodine =125 J 

fllron =281 

.. Sulphuret . . . (Hatchett){ ] 44 

^ 1 1 Sulphur =16 J 

fllron =281 

.. bisulphuret . . . (do.){ \ 60 

^ 12 Sulphur =32 j 
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Iron — 



phosphuret . . . (theory) 



protacetate, anhydrous « (do.) 



peracetate, do, , . . (do.) 



Protocarbonate . . . (do.) 



Percarbonate . 



. (do.) 



Protomuriate . . 



(do.) 



Permuriate .... (do.) 



ammonia-permuriate, crystal' 
lized • . . (Thomson) 



protonitrate, anhydrom . . 

(theory) 



.. crystallized (Thomson) 



pernitrate, anhydrous (theory) 



1 Iron .... 
1 Phosphorus 

1 Protoxide of Iron 
1 Acetic acid . . 



= 281 
= 12/ 



. . =36 1 
. . =5oJ 



40 



86 



1 Peroxide of Iron 
U Acetic acid 



=40 



! 



(50xl-5)=75 J 



116 



1 Protoxide =36 



1 Carbonic acid 



=361 
= 22/ 



58 



1 Peroxide 

U Carbonic acid . (22 



. =401 
xl-5)=33 j 



73 



1 Protoxide 
1 Muriatic acid 



73 



. . . . =36 1 
. . . . =37/ 



1 Peroxide =401 

\ 95 

li Muriatic acid . (37xr5)=55j 



1 Permuriate of Iron 



• • 



= 95 



}l49 
1 Muriate of Ammonia . . = 54 j 



1 Protoxide 
I Nitric acid 



= 361 
= 54/ 



90 



1 Anhydrous Protonitrate 
7 Water . . . 



itrate . =901 
. (9x7) = 63j 



153 



1 Peroxide =40 



1 



U Nitric acid . . (64xl-5)=8lJ 



121 



46 



EQUIVALENT NUMBERS OF 



Iron — 



pemitrate, crystallized . . I 

ison) I 



1 Anhydrous pernitrate . =121 



(Thomson) | g ^^^^ 



. =i2n 

(9x8)=72J 



198 



1 Protoxide . . , . . =36 
protoxalate . . (Thomson) { 1 Oxalic acid =36 } 90 

2 Water . . . . (9x2)= 18 



protophosphate, anhydrous 



■{; 



1 Protoxide of Iron . . . =36 



Phosphoric acid 



. . . =36 1 
. . . =23] 



64 



crystallized . H Anhydrous phosphate . =64 1 
(Klaproth)\2Water .... (9x2)=l8j 



perphosphate . . (theory) 



1 Peroxide 



lli 



Phosphoric acid (28 x 



protosulphate, anhydrous . I '^ oxide V 7fi 

^^^™"^«>ll Sulphuric axjid .... =40 



. =401 
l-5)=42 j 

} 



82 



crystallized (d 



{1 Anhydrous sulphate . . =76 1 
[139 
7 Water .... (9x7)=63j 



persulphate 



. . . . (do.)< 

U4 



I Peroxide . . . . 
Sulphurous acid . (40 



. =40 1 
Xl-5)=60 J 



100 



2 Persulphate of Iron (100x2)= 200 \ 
.. ammonio-persulphate, j , s„i„hafpnf Amm^nio . =56>481 



crystallized . (Thomson) 



1 Sulphate of Ammonia 



25 Water 



. . . (9x25)=225J 



Potassa-orotosulphate, crys- 
taUizea . ... (do.) 



3 Protosulphate of Iron . . =76 
1 Sulphate of Potassa . . = 88 ^ 209 
1 5 Water .... (9x5)=45 



/ 
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Iron — 

12 Persulphate of Iron ( 1 00x2)= 200 ^ 
1 Sulphate of Potassa. . = 88 613 
25 Water . . . (9x25)=225J 

fl Protoxide =361 

protosulphite . . (theory) < \ 68 

1 1 Sulphurous acid . . . =32 J 

ri Protoxide =36] 

prototartrate I >102 

1 1 Tartaric acid . . . . = 66 J 

(1 Anhydrous Tartrate . . =1021 
>120 
2 Water .... (9x2)= 18 J 

Lead (Berzelius) = 104 

n Lead =1041 

protoxide .... (do.)< >112 

1 1 Oxygen = 8 J 

{I Lead =104] 
}ll6 
U Oxygen . . . (8x1-5)= 12 J 

riLead =104 1 

peroxide .... (do.){ fl20 

I 2 Oxygen .... (8x2)= 16 j 

{1 Lead =104] 
>140 
1 Chlorine =36 j 

flLead =104] 

Iodide .... (theory) < >229 

U Iodine =125 J 

ri Lead =104] 

.. Sulphuret < M20 

U Sulphur = leJ 



48 EQUIVALENT NUMBERS OF 

Lead — 

{1 Lead =^1041 
[116 
1 Phosphorus . ... >= 12 J 

{1 Protoxide of Lead . . =1121 
f 162 
1 Acetic acid . . . . = 50 J 

{I Anhydrous acetate . . =1621 
f 189 
3 Water . . . , (9x3)= 27 J 

{3 Protoxide . . (112x3)=336l 
>386 
1 Acetic acid = 50 J 

{1 Protoxide =1121 
fl66 
1 Arsenious acid ... = 54 J 

{1 Protoxide =1121 
1 Arsenic acid . . . . = 62 J 

{1 Protoxide =1121 
[232 
1 Benzoic acid • . . . =120 J 

.. '-.. enfttaUized . . / 1 Anhydrous Benzoate . =2321 

(BerzeUus)l,^^^ ^ J241 

ri Protoxide =1121 

Borate .... (theory) < > 136 

1 1 Boracic acid . . . . = 24 j 

( 1 Protoxide =1121 

Carbonate . . . (Berzelius)i >134 

\ 1 Carbonic acid . . . . = 22 J 

{1 Protoxide =1121 
(188 
I Chloric acid • . . . s 76 J 
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Lead — 

Chromate . . (Vauquelin) 



r 1 Protoxide 
in)< 



=1121 

[l64 

1 1 Chromic acid . . . . = 52 J 



subchromate . (Badams) 



{: 



2 Protoxide . . (112x2) = 224l 



Chromic acid . 



Citrate . 



• • 



(Berzelius) 



ius)< 



1 Protoxide 



1 1 Citric acid . 



Formiate 



(do.) I 



I Protoxide 



Formic acid 



Gallate (do 



•>i: 



1 Protoxide 



Gallic acid . 



Hyponitrite 



• • • 



1 Protoxide of Lead 
(do.) \ 1 hyponitrous acid 
1 Water 



• • 



Hyposulphite 



{1 Protoxide . . 
■ 
2 hyposulphurous 



{1 Protoxide . 
1 Iodic acid • 



f 1 Protoxide . 
Malate . . . (Vauquelin) i 

[ 1 Malic acid . 



fl 
Molybdate . . (Hatchett)< 



1 Protoxide . 
Molybdic acid 



r 1 Protoxide . 

Nitrate . . . (Berzelius) { 

1 1 Nitric acid . 



= 1121 

>160 

acid (24x2)= 48] 



277 



>276 

= 52j 



= 1121 

[170 

= 58J 
= 1121 

[U9 

= 37 J 

= 1121 

}176 

= 63 J 



= 112 




= 1121 
= 165 j 

= 1121 

}l72 

= 60 j 



= 1121 

[184 

= 72 j 

= 1121 
= 54 J 



E 
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Lb AD — 

f 2 Protoxide . . (112x2)=224l 
flubnitrate . (6erzelius)< }S78 

1 1 Nitric add •....= 54 J 

« 

{1 Protoxide =1121 
}148 
1 Oxalic acid = 36 J 

ri Protoxide =1121 

Phosphate . . . (theory) < [140 

1 1 Phosphoric acid ... = 28 J 

ri Protoxide =1121 

Phosphite . . . (Berzeliu8)< >182 

1 1 Phosphorous acid . . = 20 J 

(1 Protoxide =1121 

Sadactate ..... (do.)< \S17 

1 1 Saclactic acid , . . « = 105 J 

{1 Protoxide =1121 
fl62 
1 Succinic acid . . . . = 50 i 

fl Protoxide =1121 

Sulphovinate . • (Hennell)< [220 

1 1 Sulphovinic acid • . • = 108 J 

(1 Protoxide =1121 

Sulphate • . . (Berzelius)< [152 

1 1 Sulphuric add . • . • = 40 J 

ri Protoxide =1121 

Sulphite . . . , (Henry) { [l44 

1 1 Sulphurous acid . . • = 32 J 

ri Protoxide .... =1121 
Tartrate • • . (Berzeliu8)< [178 

1 1 Tartaric acid • . . . = 66 J 

fl Protoxide =1121 

bitungstate .... (do.)< [352 

1 2 Tungstic acid . (120x2>=24oJ 
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fl Calcium =201 

Lime (Berzelius)< f 

[ I Oxygen ......= 8 J 



S8 



{1 Lime =28] 
( 37 
1 Water = 9 J 

{1 Lime =281 
> 78 
1 Acetic add . . . . =50J 

.. crystaUized . . . H Anhydrous Acetate . . =781 

(Thomson) \g^^t^ .... f9x6)=54J 



ri Lime =281 

Arseniate . , • . (theory) < \ 

1 1 Arsenic acid . . . . = 62 j 

ri Lime =281 

Arsenite (do.)\ \ 

1 1 Arsenious acid • . . = 54 J 



90 



82 



r 1 Lime = 28 1 

Benzoate (do.){ fl48 

1 1 Benzoic acid . . . . =120 J 



fl Lime =281 

•>1 I 

1 1 Boracic acid .... =24 J 



Borate (do.)< V 53 



[1 Lime =281 

Carbonate .... (do.)< > 50 

1 1 Carbonic acid • . . . :i=22 J 

.. .. magnesian-carbonate, 2)0- n^«'^^°«'*«^^^'^e . . =501 

lamite . . (Thomson) | ^ ^.^^^^^^^ ^^ ^^^^.^ ^ ^^J 92 

.. .. ditto. rAomfi^ar . . f 2 Carbonate of Lime (50x2)= 1001 ^^ 

^ apro ) 1 1 (Carbonate of Magnesia . = 42J 

{I Lime =281 
> 
1 Chloric a«id . ... =76 J 



104 

. . . =76j 



E 2 



62 EQUIVALENT NUMBERS OF 

Limb — 

f 1 Lime =28] 

Chromate . . . (Thomson) < | 80 

1 1 Chromic acid . . . . = 52 J 

IGay-Lussacl f 1 Lime =281 
and ){ f 86 

[ Thenard J 1 1 Citric acid =58 J 

fl Lime .... . . =28) 

Gallate .... (theory) < ) 91 

11 Gallic acid =63 J 

Hydrosulphate ? 

Hydriodate? 

(I Lime =28] 

Hypophosphite . . (theoiy)< • > 60 

1 1 Hypophosphorous acid . =32 J 

flLime =281 

Hyposulphate . . . (do.)< [lOO 

1 1 Hyposulphmic acid • • =72 J 

ri Lime =281 

Hyposulphite . . . (do.){ } 76 

1 2 Hyposulphurous acid (24x2)=48 j 

r I Anhydrous Hyposulphite . = 76 1 

crystallized (aenchei){ flSO 

1 6 Water .... (9x6)=54j 

ri Lime =281 

.. lodate (theory) < >198 

11 Iodic acid =165 J 

{1 Lime =281 
\ 88 

I Malic acid =60 J 

riLime =281 

.. Nitrate, rfry . . (PhiUips){ \ 82 

1 1 Nitric acid ..... =54 J 
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Lime— 

-KX'u. 4. * 17' J f 1 Anhydrous Nitrate * . =821 

Nitrate, crystcUhzed . . I •' J 109 

(Thomson) \ 3 ^^^gj. (9x3) = 27J 

*ji'-.^-' ..«>«.« f 1 Anhydrous Nitrate . . =821 
crystaihzed m vacuo } ^ >136 

^^^H 6 Water . ... (9x6)= 54 J 

f I Lime =281 

Oxalate, dry . . (theory) < > 64 

11 Oxalic acid =36 J 

.. dnedatli^O- . . H Anhydrous Oxalate ... =641 

(Thomson) 1 2 Water (9x2) = 18J 

riLime =281 

Phosphate . . . (Dalton)^ [ 56 

I 1 Phosphoric acid . . . =28 J 

riLime =281 

Phosphite .... (theory)< \ 48 

I I Phosphorous acid . . . =20 J 

fl Lime =281 

Saclactate . . . (theory)^ >133 

1 1 Saclactic acid . . . =105 J 

f 1 Lime =281 

Seleniate . . . (Berzelius)/ ) 84 

\ 1 Selenic acid . . . . = 56 J 

ri Lime =281 

Succinate . . . (theory) < f 78 

i 1 Succinic acid . . . . =50 J 

n Lime =281 

Sulphate, rfry . . (Henry) < 5^ 68 

1 1 Sulphuric acid .... =40 J 

f 1 Anhydrous Sulphate . .=681 

crystallized . (do.)"{ f 86 

1 2 Water .... (9x2)=18J 



54 



EQUIVALENT NUMBERS OF 



Limb— 



.. soda-sulphate, Glauberite 

(Brogniart) 



Sulphite . . . • (theoiy) 



Tartrate, anhydrous . (do.) 



dried at 70° . . 
(Berzelius) 



Tungstate . . . (theoiy) 



LiTHIA 



. . (Stromeyer) 



Carbonate . . . (theory) 



Nitrate 



(do.) 



Kiosphate . . (Stromeyer) 



Sulphate, dry . . . (do.) 



cryitailixed . (do.) 



1 Sulphate of lime . . . =681 

?140 
I Sulphate of Soda . . . = 72 J 



1 Lime . , 
1 Sulphurous acid 



. . . . =281 

id . • . =32 J 



60 



1 Lime 



1 Tartaric acid • 



. . =281 
. . =66j 



94 



1 Anhydrous Tartrate . . = 94 1 

>130 
4 Water .... (9x4) = 36j 



1 Lime 



... 



» • 



= 28 



[l4>8 
1 Tungstic acid .... =120 J 



I Lithium 
1 Oxygen 



::\ 



18 



1 Lithia 
1 Carbonic 



-n 

icacid .... =22 J 



40 



1 Lithia . 
1 Nitric acid 



= 54 J 



72 



1 Lithia . 

1 Phosphoric acid 

1 Lithia .... 



. . . =28 J 



46 



1 Sulphuric acid .... 

1 Anhydrous Sulphate . . 
1 Water 



.... 

=40J 

r:} 



58 



67 
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Lithium (Stromeyer) = 10 



Oxide, (see Lithia.) 



Chloride .... (theory) 



Iodide (do.) 



Phosphuret .... (do.) 



Sulphuret . 



. • 



. (do.) 



Magnesia (theory) 



Hydrate, native . . (Fyfe) 



Acetate 



. (Richter) 



crystallized in vacuo 
(Thomson) 



Arsenite .... (theory) 



Arseniate 



. . . (do.) 



1 Lithium 
1 Chlorine 

1 Lithium 



1 Lithium 
1 Phosphorus 



1 Lithium 
1 Sulphur 



1 Magnesium 
1 Oxygen 

1 Magnesia 
1 Water . . 



.... 

= 36 J 



= 10 



46 



]l36 

llodine =125 J 



-n 

= 12J 

-n 

= 16j 



9& 



26 



. . . . =121 
. . . . = 8j 



= 201 
= 8J 



SO 



28 



1 Magnesia =201 

[ 70 

1 Acetic acid =50 J 



1 Anhydrous acetate . . . =701 

[lis 

5 Water (9x5)=45 J 



1 Magnesia 

1 Arsenious acid 



. . . =201 
. . . =54 J 



74 



1 Magnesia =201 

\ 82 
1 Arsenic acid . . . . = 62 J 



• • 



56 EQUIVALENT NUMBERS OF 

Maonksia— 
.. Arseniate, cfy,Wto«l . . H Anhydrous Aneniate . . =821 

(Thom«)n)\8^^ .... (9x8)=72J 

r 1 Magnesia 3 20 1 

Benzoate . . . (theory) < >140 

1 1 Benzoic add • . • . = 120 J 

{1 Magnesia =201 
1 Boracic acid .... =24 j 

.. Biborate, Boroci^^ . . H Magnesia =20| 

(Thomson)^ 2 Boracic a^d . . (24x2)=48J 

{1 Magnesia =201 
[ 4S 
1 Carbonic acid . . . . =22; 



12 Carbonate of Magnesia (42x2)=84 
1 Bicarbonate of Potassa . =921257 
9 Water (9x9)=81 

{1 Magnesia =201 
> 96 
1 Chloric acid . . . . = 76 J 

r 1 Magnesia =201 

Chromate .... (do.){ f 7S 

1 1 Chromic acid . . . . = 52 J 



• • 



« • 



.. crystallized. . H Anhydrous Chromate . . =^21 

(Thomson)! 2 Water .... (9x2)=18J 

ri Magnesia .' . ... =201 
Citrate .... (theory) { \ 78 

11 Citric acid =58 J 

( I Magnesia = 20 1 

Hyposulphite .... (do.)< ) 68 

1 2 Hyposulphurous acid (24X2) =48 J 
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Magnesia- 



{1 Magnesia =201 
fl85 
1 Iodic acid =165 J 



Malate (do 



f I Magnesia =20) 

.){ [ 80 

11 Malic acid =60 J 



{1 Magnesia =201 
1 Muriatic acid • ... =37 J 

{I dry Muriate .... =571 
/102 
5 Water (9X5)=45J 



r 1 Magnesia =201 

Nitrate, anhydrous . (theory) < f 74 

1 1 Nitric acid . . . • = 54 J 

{1 Anhydrous Nitrate . . . = 74 1 
f 128 
6 Water .... (9x6)=54J 

{1 Magnesia =201 
[ 56 
I Oxalic acid =36 J 

ri Magnesia =201 

Phosphate, anhydroits (theory) < > 48 

1 1 Phosphoric acid . . . =28 j 

* ir ^ f^ Anhydrous phosphate . =481 
(Thomson) \7Water (9x7)= 63 J 



1 Phosphate of Magnesia . =48 



11 rnospnate ot magnesia . =48 1 
, Phosphateof Anunonia . =45 129 
4 Water .... (9x4) =36 J 

{1 Magnesia =201 
[ 40 
I Phosphorous acid . . . =20 i 



58 EQUIVALENT NUMBERS OP 



Maonbsia — 



n Magnesia =201 

rzelius) 1 1 Sulphuric acid .... =40 J 



Sulphate, anhydrous . . < / 60 

(Berzelius) 1 1 Sulphuric acid . . . . =40 J 

.. crysioUized . . f 1 Anhydrous sulphate . ..=601 



(Wen2el)\y^^^^ .... (9x7) = 



63 j 



1 Sulphate of Magnesia . =60 
7 Water . . . . (9x7)= 63 



Potassa-sulphate, crystal- 
lized . . . (do.) 



I Sulphate of Magnesia . . =60 
1 Sulphate of Potassa . i =88^811 
17 Water (9x7)=63 



p Magnesia =201 

Tartrate, oiiAydrofM . (theoxy) < [ 86 

1 1 Tartaric acid .... =66 J , 

Magnesium (theory) = 12 

{1 Magnesium =121 
} 90 
1 Oxveen = 8 J 



Chloride (do.) 



{I Magnesium =121 
[ 48 
1 Chlorine =36 J 

{1 Magnesium . ^ • . . = 12 1 
?187 
1 Iodine =125 J 

{1 Magnesium =121 
\ 24 
1 Phosphorus .... =12; 



{] Magnesium =121 
> 28 
1 Sulphur =16 J 
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Manganese . . . (Forchammer) = 28 



Protoxide 



fl 

. . * . (do.)\ 

ll 



Manganese 
Oxygen . 



= 281 
= 8J 



36 



Deutoxide . . 



Peroxide .... (do 



. . (do.)< 



■>{: 



Manganese =28 



Oxygen 



=281 

. . . (8xl-5) = 12j 



40 



Manganese . • . . =28 



2 Oxygen 



le • • • • — ao I 
. . . . (8X2)=16J 



44 



ri Manganese =281 

Chloride . . . (J. Davy) < \ 

U Chlorine =36 J 



64 



Iodide (theory) 



r 1 Manganese 



1 1 Iodine 



= 281 
= 125 J 



153 



Phosphuret . . 



< 



I Manganese =28 

. (do.)^ } 40 

Phosphorus 



= 281 
= 12j 



Sulphuret . . . (Berthier) 



m 



1 Manganese =28 



Sulphur 



= 281 
= 16J 



44 



Sulphuretted Protoxide 

(Arfwedson) 



. , r 1 Sulphuret of Manganese . =44 1 

^^^'°^M 1 Protoxide of do. ... =36 J 



80 



r 1 Protoxide =36 



Acetate, crystallized . (John)< 



I Acetic acid =50 > 122 

1 4 Water .... (9x4)=36 



Arseniate, anhydrous (theory) 



{', 



1 Protoxide 



Arsenic acid 



= 36 1 
= 62 J 



98 



60 EQUIVALENT NUMBERS OF 



Manoanesb — 

Arsenite .... (theory) 



• • 



{1 Protoxide =361 
\ 90 
1 Arsenious acid . . . = 54 J 



• • 



{1 Protoxide =36] 
fl66 
1 Benzoic acid . . . . s:120j 



1 Protoxide =36 

Carbonate . (Forchammer) ^ 1 Carbonic acid . . . . =22 ^ 67 

1 Water =9 

I Protoxide =36 

Nitrate, cry*^a//ta?erf(Thomson)^ 1 Nitric acid .... =54 ^153 

7 Water . . . . (9x7)= 63 

ri Protoxide =36] 

Oxalate, £fry . . . (theory)^ ? 72 

1 1 Oxalic acid =36 J 

{1 Anhydrous Oxalate . . = 72 ] 
) 99 
3 Water .... (9x3)=27j 



1 



(1 Protoxide =36] 

Phosphate . . . (theory) < f 

[ 1 Phosphoric acid ... =28 J 



64 

Phosphoric acid ... =28 J 

{1 Protoxide .....= 36 ] 
\ 76 
1 Sulphuric acid .... =40 J 

{1 Anhydrous sulphate . . = 76 ] 
(191 
5 Water ..... (9x5)=45J 

II Sulphate of Manganese . = 76 1 
1 Sulphate of Ammonia . =56 195 
7 Water . . . . (9x7)= 63" 
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Manganese — 

II Sulphate of Manganese . = 76 1 
1 Sulphate of Potassa . . =88 209 
5 Water .... (9x5)=45J 

II Protoxide =36 ] 
1 Tartaric acid .... =66/120 
2 Water .... (9x2)=18' 

Mercury (Davy) = 200 

{1 Mercury =2001 
>208 
1 Oxygen = 8 J 

{1 Mercury =200] 
f216 
2 Oxygen .... (8x2)= 16 J 

{1 Mercury =2001 
y236 
I Chlorine = 36j 

fl Mercury =2001 

.. Perchloride { >272 

12 Chlorine . . . (36x2)= 72 j 

{1 Mercury =2001 
[826 
1 Iodine =125 J 

{1 Mercury =2001 
f450 
2 Iodine . . . (125x2)=250J 

{1 Mercury =2001 
f216 
1 Sulphur = loJ 

{1 Mercuxy =2001 
}232 
2 Sulphur . . . (16x2)= 32 J 



62 EQUIVALENT NUMBERS OF 

{1 Protoxide of Mercury . = 208 1 
>268 
1 Acetic acid » 50 J 

. „. . r 1 Anhydrous protacetate • :=258l 

(Thomson) ( 4 ^j^^ .... (9x4)= 36 J 

ri Peroxide =2161 

Peracetate . . . (theory) < /316 

l2 Acetic acid • . (50x2)=lOOJ 

ri Protoxide =2081 

Prolarseniate .... (do.)< p70 

1 1 Arsenic acid . . . • = 62 J 

fl Peroxide =2161 

Perarseniate . . . (do.){ f340 

1 2 Arsenic acid . . (62x2)= 124 J 

[1 Protoxide =2081 

Protobenzoate . . . (do.){ ., (328 

1 1 Benzoic acid .... =120 J 

fl Protoxide =2081 

.. Protoborate . . . (do.)< [232 

1 1 Boracic acid . • . . = 24 J 

ri Protoxide =2081 

Protocarbonate . (Bergman) < }280 

1 1 Carbonic add • . . . = 22 J 

ri Peroxide =2161 

Percarbonate . . . (theory) < f260 

12 Carbonic acid . . (22x2)= 44 J 

ri Protoxide .... =2081 

Protochlorate . . . (do.){ f284i 

, 1 1 Chlonc add . . . • = 76 I 

ri Peroxide =2161 

Perchloratc . . . (do.){ [868 

1 2 Chloric acid . . (76x2) = 152J 
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Mbrcury — 

{1 Protoxide =208 ) 
1 Chromic acid . . . • = 52 J 

fl Protoxide =208] 

Protocitrate .... (do.)< >266 

1 1 Citric acid = 58 J 

fl Peroxide =2161 

Percitrate .... (do.){ [332 

12 Citric acid . . (58X2)=116J 

Cyanate? 

r I Mercury =2001 

Cyanuret . . (Gay-Lussac) -! [262 

1 2 Cyanogen . . . (26 x 2)= 52 J 

{1 Protoxide =2081 
[262 
1 Nitric acid = 54 J 

.. crystallized . J 1 Anhydrous protonitrate .= 262 1 

(Thomson) 1 2^^^ .... (9x2)= 18i^ 

r 2 Protoxide . . (208x2)=416l 
Subprotonitrate . (Grouvelle)< [470 

1 1 Nitric axnd = 54 J 

r I Peroxide =2161 

Pemitrate .... (theory) < [324 

1 2 Nitric acid . . (54x2)= 108 J 

{1 Protoxide =2081 
[244 
1 Oxalic acid =36 j 

{I Protoxide =2081 
[236 
1 Phosphoric acid ... = 28 j 

{1 Peroxide =2161 
[272 
2 Phosphoric acid . (28 x 2)= 56 j 
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EQUIVALENT NUMBERS OF 



Mbrcury — 

Protosulphate, dry . (theory) 



{; 



Protoxide =2081 



Sulphuric acid . . • . » 40 J 



>248 



crystallized . H Anhydrous Protosulphate =2481 
(Thomson) 1 2 Water .... (9x2)= 18 J 



r 1 Peroxide =216 1 

Persulphate . . . (theory) < )SQ6 



Subpersulphate . 



2 Sulphuric acid . (40x2)= 80 J 



(do.) I 



1 Peroxide" . 
Sulphuric acid 



= 2161 
= 40J 



Prototartrate .... (do 



■'{; 



1 Protoxide 



Tartaric acid . . . 



= 2081 

}274 

= 66J 



Molybdenum . . . (Bucholz) 



= 4f8 



Oxide.— See Acid, Molybdous, &c. 



Bisulphuret 



I 



1 Molybdenum 

2 Sulphur 



m • . . • =48 1 
. . . (16x2)=32J 



80 



NiCKBL = 30 



Protoxide . . . (Richter) 



C 



1 Nickel 



Oxygen 



Peroxide . . . (Rolhoff) 



1 Nickel 



lli 



Oxygen . 



. . . . =30 1 
. . . . = 8J 

.... =301 
. (8X1-5)=12J 



38 



Chloride .... (theory) 



1: 



1 Nickel 



Chlorine 



=301 
=36 1 



66 



Iodide 



Nickel =30 

(do.){ nsB 



f 1 Nicl 
lllodi 



! 



Iodine =125 J 
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Nickel — 



Sulphuret • . . (E.Davy) 



Acetate 



i; 



1 Nickel 



Phosphuret . . . (theory) 



riNi 
U Ph 



Sulphur 



Nickel 



= 301 
= 16 J 



46 



Phosphorus . . • 



= 30| 
= 12/ 



fl Oxide =381 

(do.) I \ 88 

1 1 Acetic acid =50 J 



crystallized 



■■{ 



I Anhydrous Acetate 
5 Water 



= 88 



• • • 



I133 
(9X5)=45J 



Arseniate 



{ 



1 Oxide =38 1 

[100 
1 Arsenic acid .... =62 J 



Arsenite 



1: 



1 Oxide . . 
Arsenious acid 



=381 

id . ... =54 J 



93 



f 1 Oxide =38 1 

Carbonate . . . (theory) < > 60 

1 1 Carbonic acid .... =22 j 



. • . • 



{1 Anhych-ous Carbonate . . =601 
) 
3 Water .... (9x3)=27j 



Nitrate .... (theory) 



r 1 Oxide 

llNitri 



87 



Nitric acid 



=38 1 
=54 J 



92 



cfystcdHzed (Thomson) 



{ 



1 Anhydrous Nitrate 



a . 



= 92 



5 Water 



. • 



[137 
(9X5)=45J 



Oxalate .... (theory) 



i: 



1 Oxide 



. . 



Oxalic acid 
F 



. . =381 
. . =36J 



74 



66 EQUIVALENT NUMBERS OF 



NiCKBL — 



{1 Anhydrous Oxalate . . =74 ] 
}110 
4 Water .... (9x4)=36j 



• . k • 



fl Oxide ^36] 

Phosphate . . . (theory) < > 66 

1 1 Phosphoric add . . . =28 J 

f 1 Anhyjdrous Phosphate • . =661 
hydrated (Thomson){ } 93 

U Water (9x3)=27j 

{1 Oxide =38] 
f 78 
1 Sulphuric acid .... =40 J 

{1 Anhydrous Sulphate . . = 78 1 
>141 
7 Water (9x7)=63j 

(1 Sulphate of Nickel . . =78 1 
iSulphateofAmmoma.. =56 197 
7 Water .... (9x7)=63] 

II Sulphate of Nickel . . = 78 ] 
1 Sulphate of Potassa. . ^ sslm 
6 Water .... (9x6)=64J 



f 1 Oxide =38 ] 

.. Tartrate (do.)< > 

1 1 Tartaric acid =66 J 



104 



NiTROOBN (Prout) = 14 

.. protoxide. iVfYn>i«P^«^din Nitrogen =^M oa 

^^ • • ' 1 Luss^^. ill Oxygen =8j 

f 1 Nitrogen = 14 1 

deutoxide. Nitric Oxide (do.)< ] 30 

1 2 Oxygen .... (8x2) = 16 J 
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Nitrogen — 



f 1 Nitrogen = 14 1 

,. Chloride { ) 

1 3 Chlorine . . . (36x3)= 108 J 



122 



fl Nitrogen =141 
}389 
3 Iodine . . . (125x3)=375J 

Carburet— See Cyawogen. 

Oxygen (Prout) = 8 

Palladium .... (Berzelius) = 56 

{1 Palladium =561 
] 64 
1 Oxygen = sj 

{1 Palladium =561 
f 72 
1 Sulphur =16 J 

Phosphorus (Davy) = 12 

{1 Phosphorus =12] 
f 48 
1 Chlorine =36 J 

r 1 Phosphorus . . . . =121 
perchloride .... (do.)< > 84 

l2 Chlorine . . . (36x2)=72J 

f I Phosphorus . . . . = 121 

iodide (theory) { >137 

11 Iodine =125J 

« 

{1 Phosphorus . . . . =121 
\ 28 
1 Sulphur =16 J 

Platinum .... (Berzelius) = 96 

ri Platinum =961 

Protoxide .... (do.)< fl04 

1 1 Oxygen = 8 J 

F 2 



68 



EQUIVALENT NUMBERS OF 



Platinum — 

Peroxide . . . (Benelius) 



{1 Platinum 
2 Oxygen 



=961 

. . . . (8x2)=l6j 



Protochloride? 



Perchloride 



• • • • \ 

u 



Platinum =96 



! 



Chlorine =36] 



136 



1 Platinum =96 

2 Chlorine . . 



]l68 

• (36x2)=72j 



• • • I 



ri Perchloride . . . . =1681 
ammonio-perchloride . < ) 

1 1 Muriate of Ammonia . = 54 J 



Phosphuret 



C 



Platinum 
Phosphorus 



= 961 
= 12J 



108 



Sulphuret 



I 



1 Platinum =961 



1 Sulphur =16 J 



112 



.. bisulphuret . 



i: 



Platinum . 
2 Sulphur . 



• • 



(16 



. =961 
X2)=32i 



128 



PoTAssiUH (Davy) - ^ 

1 Potassiiun 

Oxygen 



Protoxide (potassa) 



. (do.) I 



=401 
= 8J 



4i8 



hydrated 



. • (do.) I 



1 Anhydrous Protoxide • . =48 



Water 



r:} 



67 



[Gay-Lussacl r 1 Potassiiun =401 

Peroxide. . < and ?< f 64 

I Thenard J 13 Oxygen ..... (8x3) = 24j 

.... =401 

[ 76 

=36J 



{1 Potassium 
1 Chlorine . 
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Potassium— 

Iodide . . . (Gay-Lussac) 



Phosphuret 



Sulphuret . . . (Davy) 



Bisulphuret . . . (Berzelius) 



Acetate .... (theory) 



Arseniate (do.) 



Arsenite (do.) 



Binarseniate • . . . (do.) 



crystallized . . . 
(Thomson) 



Benzoate .... (theory) 



crystallized . . 
(Thomson) 



1 Potassium 
1 Iodine . 



1 Potassium 
1 Phosphorus 

] Potassium 
1 Sulphur . 



• • • 



= 401 
= 125/ 

=401 
= 12/ 

=401 
= 16J 



62 



56 



1 Potassium 

2 Sulphur 

1 Potassa . 
1 Acetic acid 



, . (16x2) 



. =401 
x2)=32 J 



72 



... 



. =481 
. =50j 



98 



1 Potassa =48 



1 Arsenic acid 



= 48^ 
= 62 J 



110 



I Potassa =48 



1 Arsenious acid 



1 



102 



= 54 J 



1 Potassa 

2 Arsenic acid . . (62 



. =481 
X 2)= 124 J 



172 



1 Anhydrous Binarseniate . = 
1 Water 



• :":} 



181 



1 Potassa 



= 48 



I168 
1 Benzoic acid .... =120 J 

1 Anhydrous Benzoate . • =1681 

[l96 

3 Water . . . . (9x3)= 27 J 
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Potassium — 

f 1 Potassa =481 

Borate .... (theory) < > 72 

9 1 1 Boracic acid .... 3=24] 



.. 



»• 



.. 



• « 



•• 



• • 



•• 



». 



Blborate (do 



f I Potassa =48 ] 

.){ \ 96 

1 2 Boracic acid • . (24x2)=48j 



{1 Potassa =481 
1 Carbonic acid .... =22 J 

{I Anhydrous Carbonate . . =701 
> 88 
2 Water .... (9x2)=18J 

fl Potassa =481 

Bicarbonate. . (Wollaston)< > gg 

1 2 Carbonic acid . . (22 x 2) = 44 J 

II Potassa =48') 
2 Carbonic acid . . (22 x 2) = 44 i 101 
1 Water = 9 1 

f 1 Potassa =48 1 

Chlorate . . (6ay-Lu8sac)< ^24 

1 1 Chloric acid .... =76 J 

{1 Potassa =481 
/140 
1 Perchloric acid . . . . = 92 J 

{1 Potassa =481 
1 Chromic acid . . . . =52] 

fl Potassa =481 

.. bichromate . . . (do.)< >152 

1 2 Chromic acid . (52x2)=104J 



1 Chromate of Potassa . =1001 
6 Sulphate of Potassa(88 x 6) = 528 J 



.. sulphochromate (Thomson) < " *""[628 
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Potassium — 

{1 Potassa ==48] 
/106 
1 Citric acid =58 J 

{1 Potassa =481 
f200 
1 Columbic acid .... =152 J 

Cyanate. 

Ferrocyanate. 

r 1 Potassa =46 ] 

Fluoborate . . . (theory) < \ 72 

1 1 Fluoboric acid . . . . = 24 j 

Formiate. 
Gallate. 

Hydriodate. 

r 1 Potassa =48 ] 

Hypophosphite . . (theory) < > 80 

1 1 Hypophosphorous acid . =32 J 

{I Potassa =48] 
f 96 
2 Hyposulphurous acid (24x2)=48 j 

{1 Potassa = 48 ] 
>218 
1 Iodic acid =165 J 

{1 Potassa =48 1 
fl08 
I Malic acid =60 J 

fl Potassa =48] 

Molybdate .... (do.)< >120 

1 1 Molybdic acid • . . . = 72 J 

f 1 Potassa =48 1 

Nitrate . . . (Wollaston){ >102 

1 1 Nitric acid = 54 j 



72 EQUIVALENT NUMBERS OF 



Potassium — 



•• 



• • 



•• 



•• 



• • 



• • 



{1 Potassa =48) 
> 84 
1 Oxalic acid -36) 

{1 Potassa =481 
mSO 
2 Oxalic acid. . . (36x2)=72J 

{I Potassa »48 1 
fl92 
4 Oxalic acid . . (36x4)= 144 J 

{1 Anhydrous quadroxalate = 192 ] 
f255 
7 Water (9x7)= 63 J 

ri Potassa =481 

Phosphate . . . (theory) < > 76 

1 1 Phosphoric acid . . • =28 J 

.. crystallized . . O Anhydrous phosphate • • ^^M 

(Thomson) \ J ^^^^ = 9/ ^ 

{1 Potassa =481 
) 68 
1 Phosphorous add . . . =20 J 

( 1 Potassa = 48 1 

Saclactate (do.)< \lBS 

I ] Saclactic acid . . . . =105J 

{1 Potassa =48 1 
> OS 
1 Succinic acid . . . . =50 J 

{1 Potassa =481 
\ 88 
1 Sulphuric acid ...» =40 J 

.. bisulphate, rfry . . H P^t^^sa "^^128 

(Wollaston)| 2 Sulphuric add . . (40x2)=8oJ 

crystallized . H Anhydrous bisulphate . =1281 
(Thomson) 1 2 ^^^^^ (9x2)= 18 i 
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Potassium — 



ammonio- sulphate 

(Thomson) 



1 Sulphate of Potassa . . =88 1 
1 Sulphate of Ammonia . . s=56>180 
U Water .... (9x4)=36J 



Sulphite .... (theory) 



C 



Potassa 



Sulphurous acid 



.... =481 
id . . . =32 J 



80 



{] Potassa =481 
> 
1 Tartaric acid .... =66 J 



114 



c 



Potassa = 48 1 

.. bitartrate . . . (theory) { fl80 

2 Tartaric acid . . [(66x2)= 132 J 



crystallized . M Anhydrous bitartrate ". . =180^jgg 



(Thomson) 1 2 Water .... (9 



. =1801 
X2)= 18i 



Rhodium (do.) = 44 



Protoxide . . * . (d 



Peroxide .... (do 






1 Rliodium 



Oxygen 



Rhodium 



2 Oxygen 



=441 

= 8J 

=44 1 

. . . . (8x2)=16j 



62 



60 



Selenium .... (Berzelius) = 40 



Protoxide 



( 



1 Selenium 
1 Oxygen 



Peroxide.— (See Acid, Selenic.) 



=401 
= 8J 



48 



SiLiciUM (Davy) 



Oxide (Silica) . . (do 



•'{: 



I Silicium 



Oxygen 



::} 



8 



16 



74 EQUIVALENT NUMBERS OF 

Silver (Davy) . = 110 

{I Silver =1101 
fll8 
I Oxygen = 8 J 

{1 Silver =1101 
>146 
I Chlorine = 36 J 

{I Silver =110 1 
1 Iodine = 125 j 

fl Silver =1101 

.. Fluoride .... (do.)< >126 

1 1 Fluorine = 16 J 

{1 Silver =1101 
1 Phosphorus . . . . = 12; 

ri Silver =1101 

Sulphuret . . (Berzelius)< fl26 

1 1 Sulphur = 16 J 

r 1 Oxide of Silver . . . =118 1 
Acetate . . . (Thomson) < fl68 

1 1 Acetic add = 50 J 

' f 1 Oxide of Silver - . . =1181 

Arseniate . . . . (theory) < rl80 

1 1 Arsenic acid . . . . = 62 J 

r 1 Oxide of Silver . . . =1181 
Benzoate .... (do.)< \S38 

1 1 Benzoic acid • . . . = 120 J 

{1 Oxide of Silver . . . =1181 
>14«2 
I Boracic acid . . . . = 24 J 

{1 Oxide of Silver . . . =1181 
M40 
1 Carbonic acid . . . . =22 J 
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Silver — 



Chlorate 



. (theory) 



Chromate . . (Thomson) 



Citrate . . . (Vauquelin) 



Cyanate. 



Formiate 



• • • 



(theory) 



Gallate (do.) 



lodate (do.) 



Malate 



• . . (do.) 



Molybdate 



• . . (do.) 



Nitrate .... (Proust) 



Oxalate . . . (Thomson) 



Phosphate . . . (theory) 



Saclactate 



. . (do.) 



I Oxide of Silver 
1 Chloric acid . 

1 Oxide of Silver 
1 Chromic acid 

1 Oxide of Silver 



. . . =1181 

[l94 

. . . = 76j 



. . . =1181 
. . . . =52 J 



1 Citric acid 



I Oxide of Silver 



1 Formic acid 



• • 



1 Oxide of Silver 



1 Gallic acid 



1 Oxide of Silver 



• • 



1 Iodic acid 



I Oxide of Silver 



1 Malic acid 



1 Oxide of Silver . . 



1 Molybdic acid 



• . 



1 Oxide of Silver . 



1 Nitric acid 



1 Oxide of Silver . • 



1 Oxalic acid 



1 Oxide of Silver 



• • 



1 Phosphoric acid . . 



1 Oxide of Silver 



1 Saclactic acid 



170 



. =1181 

}176 

. = 58J 



= 1181 

>155 

= 37 J 
= 1181 

>181 

= 63 J 



= 1181 



= 165 






283 



= 1181 

>178 

= 60 J 



= 1181 
= 72 I 



190 



= 1181 

= 54J 



= 1181 
= 36J 

= 1181 
= 28j 



154 



. • 



146 



= 118) 

>22S 

= 105 J 



76 



EQUIVALENT NUMBERS OF 



SiLVBR — 

Seleniate . . . (Berzelius) 



Succinate . . . (theory) 



Sulphate • • • (Bergman) 



Sulphite .... (theory) 



Tartrate . . . (Thomson) 



Sodium (Davy) 



Protoxide, (Soda) . . (do.) 



hydrated . • (do.) 



Peroxide . . (Gay-Lussac) 



Chloride • . . (Marcet) 



Iodide . . . (Gay-Lussac) 



Fluoride .... (theory) 



1 Oxide of Silver . . . =118 



1 Selenic acid 



Silver . . . =1181 
id . . . . = 56 J 



174 



1 Oxide of Silver . . . =1181 

[168 
1 Succinic acid .... =50 J 

= 1181 

>158 
= 40J 



1 Oxide of Silver • • . 

1 Sulphuric acid . . . . 

1 Oxide of Silver . . . 

1 Sulphurous acid . . . 



= 1181 

}150 
= 32j 



1 Oxide of Silver . . 
1 Tartaric acid . 



. . =1181 

h84 
= 66j 



• • • 



== 24 



1 Sodium 
1 Oxygen 



::} 



3i 



I Anhydrous Soda . . . =32 



1 Water 



=321 
= 9/ 



41 



1 Sodium =24 



li Oxygen 

1 Sodium 
1 Chlorine 

1 Sodium . 
1 Iodine 

1 Sodium 
1 Fluorine 



=24 1 

• . . (8xl-5)=12j 

= 241 
= 36; 

= 241 

: 

= 125J 

= 241 
= 16J 



36 



60 



40 
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Sodium — 

ri Sodium =241 

Phosphuret . . . (theory) < > 36 

11 Phosphorus =12 J 

{1 Sodium =241 
\ 40 
1 Sulphur =16 J 

fl Sodium =241 

.. bisulphuret . . . • { f 56 

12 Sulphur . . . . (16x2) = 32j 

riSoda =321 

Acetate . . • (Berzelius)< > 82 

1 1 Acetic acid = 50 J 

. „. . r 1 Anhydrous Acetate . . =821 

crystcUhzed • • J >13f| 

(Thomson) \g^^^^^ .... (9x6)=54j 

{1 Soda =321 
f 86 
1 Arsenious acid . . . = 54 J 

[1 Soda =321 

Arseniate, fi&y . . . (do.)< / 94 

1 1 Arsenic acid =62 J 

{1 Anhydrous Arseniate . • = 94 1 
rl66 
8 Water .... (9x8)=72j 

i 1 Soda = 32 1 

.. binarseniate, c^ry (theory) { fl66 

1 2 Arsenic acid . . (62x2)= 124 J 

crystallized . \ ' Anhydrous bmarseniate • = 156 1 
(Thomson) \ 5 ^^ter (9x5)=45i 

II Arseniate of Soda . . . =94 
1 Arseniate of Ammonia . =79^245 
8 Water .... (9x8)-72 



78 EQUIVALENT NUMBERS OP 



Sodium — 

I Arseniate of Soda . . . = 94 



r I Arseniate of Soda . . . = 94 ^ 
date, crystal- I ^ Arseniate of Potaasa . = 1 1 > : 



.. PotM8a-ar8emate.c^^^ ^ =110>866 

1 18 Water 



lized . (MitcherUch)) i 

.... (9X18)=162' 



1 Soda =32 



Biborate,(5ofaar,)cng«a/wL3^y^jgg^.^ ^ (24x2)=48 1162 

18 Water (9x8)=72 



Boro-tartrate of Potassa and 
Soda (do.)' 



1 Biborate of Soda ... s 80 
2BitartrateofPotassa(170x2)a340 ^528 
1 12 Water .... (9x12)= 108 



riSoda =321 

Carbonate, rfry . . (Berard){ ^ ^ . ., «« I ^* 

1 1 Carbonic acid .... =22 J 



r 1 Anhydrous Carbonate . • =54 i 

crystaUized (do.)< [144 

^ 1 10 Water .... (9xlO)=9oJ 

riSoda =321 

.. Bicarbonate, dry . . (do.)< ^ ^. .A '^^ 

1 2 Carbonic acid . . (22x2)=44J 

r 1 Anhydrous bicarbonate .=761 

crystallized (do.)< ^ f 9* 

^ U Water .... (9x2) = 18j 

{iSoda =321 
li Carbonic acid .(22xl-5)=33 V 83 






2 Water .... (9x2)=18 



f 1 Soda =32 1 

Chlorate .... (theory) { [108 

1 1 Chlonc acid . . . . = 76 i 

fl Soda =321 

.) 84 

1 1 Chromic acid .... = 52 J 



Chromate (do 
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Sodium — 
., Chromaie, crystallized . . j 1 Anhydrous Chromate . = 84 1 

(Thomson) \ 12 Water . . . (9xl2)=108j 

(I Soda =32] 

Citrate .... (Vauquelin)< > gO 

ll Citric acid =58; 

II Soda • = 32 ] 
I Columbic acid . . . . =152 > 274 
10 Water. . . . (9xlO)=9oJ 

{1 Soda =321 
fl04 
1 Hyposulphuric acid . • =72 J 

{1 Soda =321 
> go 
2 Hyposulphurous acid (24X2) =48 J 

r 1 Soda = 32 1 

lodate .... (theory)] >197 

1 1 Iodic acid • .... =165 J 

f I Soda =321 

.. Nitrate . . . (Wenzel)< > 86 

1 1 Nitric acid =54 J 

fl Soda . ...... =321 

Oxalate .... (Vogel)< > 68 

1 1 Oxalic acid =36 J 

{1 Soda =321 
\ 60 
1 Phosphoric acid . . • =28) 

r 1 Anhydrous Phosphate . = 60 1 
crystallized (Thomson) I (168 

1 12 Water . . . (9x12)= 108 J 

II Soda =32] 
2 Phosphoric add . (28X2)=56 115 
3 Water .... (9X3)=27J 



80 EQUIVALENT NUMBERS OF 



Sodium — 

f I Phosphate of Soda . . . =60^ 

1 Phosphate of Ammonia . =45 > 249 



.. ammonio-phosphate, cry«- ^ 
tcUlized • . (Thomson) 



16 Water 



. . . (9xl6)=144] 



1 Phosphate of Soda . • s 60) 



ll5Water. . . .(9xl5)=135J 

II Soda = 32 ^ 
1 Saclactic acid . . . . =105>182 
5 Water .... (9x5)= 45 J 

riSoda =321 

Succinate .... (theory) < \ 82 

1 1 Succinic acid . . . . = 50 J 

.. crystalH;^ed . . f 1 Anhydrous Succinate . . =821 

(Thomson) \g^^t^^ .... (9x6)=54j 

f I Soda =321 

Sulphate, dry . . (Kirwan)< > 72 

1 1 Sulphuric acid .... =40 J 

r 1 Anhydrous Sulphate . . =721 
crystallised . (do.)< fl62 

Uo Water , . . . (9x10)= 90 J 

il Sulphate of Soda . . . =72 
1 Sulphate of Ammonia . =56 182 
6 Water .... (9x6)=54 

riSoda =321 

Sulphite . . (rourcroy)< > 64 

1 1 Sulphurous add . . . =32; 

r I Anhydrous Sulphite . . =641 
crystallized . . (do.){ fl36 

U Water (9x8) = 72j 
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Sodium — 

{1 Soda =321 
\ 
1 Tartaric acid .... s66 J 



98 



crystallized . . H Anhydrous Tartrate . , . =981 
(Thomson)! 2^^^^ (9x2) = 18i 



.. potassa- tartrate, crystal^ 
lized .... (do.) 



1 Tartrate of Soda • . . 



98 



I Tartrate of Potassa • . =114>S84> 



. 8 Water . 



• • 



(9x8)= 72 



Tungstate . 



• • • 



(do.) 



r 1 Soda = 32 \ 

1 Tungstic acid .... =120v206 
6 Water .... (9x6)= 54* 



1 Soda • . =32 






Urate (do.) < 1 Uric acid 

1 Water . 



= 72 1118 
= 9] 



Strontium .... /Stromeyer) = 44 



Oxide, Strontia . , . (do 



-i: 



strontium =44 



Oxygen 



=441 

= sJ 



52 



Chloride, dry 



fl 
. . • (do.)< 



Strontium 
Chlorine . 



=441 
= 36j 



80 



Anhydrous Chloride . . =801 
crystallized (PhiUips) { __ \ 125 



fl 

dllips)< 

l5 



5 Water (9x5)=45j 



Iodide .... (theory) 



{; 



Strontium 
Iodine 



= 441 
= 125] 



169 



G 



^2 EQUIVALENT NUMBERS OF 

Strontium— 

11 Strontium =44 1 
] 56 
1 Phosphorus =12 J 

{1 Strontium =44 1 
\ 60 
1 Sulphur . ..... =16 J 

{1 Strontia =521 
no2 
1 Acetic acid =50 J 

{I Anhydrous Acetate • • =1021 
rill 
1 Water ^9) 

{1 Strontia =521 
1 Arsenic acid . • • . =62 J 

.. crystallized . . H Anhydrous Arseniate . =114^85 

(Thomson) I g^^^ .... (9x8)= 72 J 

{1 Strontia =521 
yio6 
1 Arsenious acid .... =54 J 

{1 Strontia =521 
1 Boracic acid ... =24 J 

ri Strontia =521 

Carbonate . . (Stromeyer)< f 74 

1 1 Carbonic add .... =22 J 

{1 Strontia =521 
(lis 
I Chloric acid .... =76 I 

{1 Strontia =521 
?104 
1 Chromic acid . . . . =52 J 
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Strontium — 

r 1 Strontia =52] 

Citxate • • • . (theoiy)< >110 

11 Citric acid =581 

ri Strontia • ..... =52) 

lodate (do.){ \S17 

[ 1 Iodic add . « • . . = 165 j 

{1 Strontia =521 
(106 
1 Nitric acid .... =54 J 

fl Strontia =52 1 

Oxalate .... (theory)-! > 88 

11 Oxalic acid =36 J 

ri Strontia =521 

.. binoxalate . . • (do.){ fl24r 

12 Oxalic acid . . (36x2)=72j 

{1 Strontia =521 
f 80 
1 Phosphoric acid . • . =28 J 

f 1 Strontia =521 

Sulphate . . (Stromeyer) < > Q& 

1 1 Sulphuric acid .... =40 J 

{1 Strontia =521 
>118 
1 Tartaric acid .... =66 J 

Sulphur (Davy) = 16 

ri Sulphur =161 

Chloride .... (do.)< > 62 

U Chlorine =36 J 

{I Sulphur =161 
fl41 
1 Iodine =1251 

Carburet, (see Carbon.) 

G 2 



84 EQUIVALENT NUMBERS OF 

Sulphur— 

Phosphuret, (see Phosphorus.) 



1 Sulphur 
1 1 Hydrogen 



SuLPHURBTTBDHYOR0QBN(Higgin8){ '^ [ 17 



{ZBulpiiur .... (16X2)=32) 
> 33 
1 Hydrogen r= i J 

Tellurium .... (Berzelius) » SS 



Oxide (do 



{1 Tellurium =32) 
1 Oxygen s 8J 

{1 Tellurium .'..,. =32) 
\ 68 
2 Chlorine =36 3 



Hydruret» iolidf 



{I Tellurium =321 
r SS 
1 Hydrogen . . . . . = i J 

Tin (J.Davy) ^' gQ 

flTin =581 

Protoxide . . (Gay-Lussac)< f 66 

1 1 Oxygen = 8 J 

flTin =581 

Peroxide , . (Klaproth)] I tr± 

12 Oxygen .... (8x2)=.l6j 

ri Tin :=53i 

Protochloride . . (J. Davy) { > qa, 

1 1 Chlorine ...... =35 J ^^ 



*. 



• * 



Perchloride .... (do.) I MSO 



iTin =,58. 

2 Chlorine . . . (36 x 2; = 72 J 



SIMPLE AND COMPOUND BODIES. 



85 



Tin— 



.. bisulphuret 



flTin 

lllodi 



Sulphuret . . (J. Davy) 



riTin 

1 1 Suli 



Sulphur 



. ♦ . (do.)'! 



= 68 



Iodide .... (theory) { >188 

Iodine =125 J 



= 581 
= 16j 



74 



iTin 

2 Sulphur . • . (16 X 



= 581 
2)=32J 



90 



flTin =581 

Phosphuret . . . (theory)^ > 

1 1 Phosphorus . . . . = 12 j 



70 



Tungsten .... (Bucholz) = 96 



Deutoxide . . (Berzelius) 



1 Tungsten =96 



. 2 Oxygen 



=961 

. . . . (8x2)=16J 



112 



Peroxide.— See Acid, Tungstic. 



(1 Tungstic acid . . . . =1201 
m4j8 



1 1 Lime = 28 J 



Bisulphuret .... (do 



■'{ 



1 Tungsten . . 

2 Sulphur . . 



. . . . =961 
. . (16x2)=32J 



128 



Titanium . . (Rose and Thomson) 



= 3^ 



Protoxide (do 



■'{: 



1 Titanium =32 



Oxygen 



= 8j 



40 



{1 Titanium =321 
\ 48 
2 Oxygen .... (8x2) = 16j 



Bisulphuret .... (do 



■'( 



1 Titanium 



2 Sulphur ... (16 X 



=321 
2)=32J 



64 



86 



B>QUIVAL£NT NUMBERS OF 



Uranium • • 



(Thomson) 



» !i08 



Protoxide . 



i: 



Uranium =208) 

. • (do){ }216 

Oxygen .••».. = 8 J 



[ius)< 



1 Uranium =208) 

Peroxide • . . (Berzelius)^ >230 

Oxygen . . . (8x1-5)= 12 j 



Watbk (Prout) 



{; 



1 Hydrogen 



Oxygen 



::} 



Yttriuic (Thomson) 



Oxide, (Vitria) 



fl Yttri 

. (do.){ 

ll Oxys 



Yttrium 
xygen 



Oxide 



fl 

(do.){ 

11 



1 Zinc . 
Oxygen 



84 



::} 



42 



Zinc (Henry) = 84 



::} 



fl Zinc ....... =341 

Chloride . . . (J. Davy) < ( 

1 1 Chlorine ...... =36 J 



70 



Iodide . • . (Thomson) 



i: 



'' 1 Zinc = ^ L 

[159 
Iodine =125 J 



riZinc =341 

Phosphuret • . . (theory) < \ 

11 Phosphorus .... =12 J 



.. Sulphuiet . . (E.Davy) I 



1 Zinc . 
Sulphur 



46 



= 16j 



50 



SIMPLE AND COMPOUND BODIES. 



1 Oxide of Zinc . 
1 Acetic acid • . 
6 Water .... (9x7): 



.IT) I 



I Oxide of Zinc 



Carbonic ai 
t Anhydrous 



hgdrated (Thomaon) { 

ll Water 



=50 
1=63 



f 1 Oxide of: 
on)< 

ll Chromic 

{I Oxide of 
1 Citric acii 

{1 Oxide of Zii 
1 Iodic add 



acid 

1 Oxide of Zinc 
1 Citric acid . 

Zinc . 



cryitaUixed (Thomson) 



1, 1 Nitric acid . . , 

{1 Anhfdroua NitrSite . 
6 Water .... 

1 1 Oxide of Zinc . . 



=961 
5)= 54 J 



Oxalic acid =36 J 



88 



EQUIVALENT NUMBERS, &c. 



Zinc — 



Phosphate • . . (theory) 



Sulphate, dry 



• • 



{ 



1 Oxide of Zinc 



Phosphoric add 



. . . . =421 
... =28 J 



70 



1 Oxide of Zinc 
1 Sulghuricacid 



• • 



42 



I 



o/» 



-•; «' 



. ^>>-. 



.45 



. (Tb, n •'. 



. \ . ... (9x7)=63 



t 



liate of Zinc . 



• • 



a 82 



..^^^assa-^ulphate, ^^^^^ • =88 [233 

7 Water ..... (9x7)= 63 



Sulphite 



i; 



1 Oxide of Zinc .... =42 



Sulphurous acid 



.... =421 
id ... =32/ 



74 



f 1 Oxide of Zinc ..... s42 1 
. Tartrate .... (theoiy)< _ . ^108 



Tartaric acid • 



-^66 J 



ZiRcoi^UM • • • . (Thomson) 



Oxide, (Ztroonta) . . (do 



fl Zi 
ll O: 



Oxygen 



40 



Zirconium • 



. . . . =401 



48 



f 



